The relation between optical properties and chemical constitution. I. The resolution of phenylbenzylcarbinol and the examination of its optical properties. II. The attempted preparation of gamma-methyl decane in an optically active condition. by Gerrard, William.
AND ClHffilCAL COM ST I TUT IQTT
I* The R eso lu tion  o f  Pheny lben ay1ca rb i no1 
and th e  Examination o f  It® O p tic a l  
P r o p e r t i e s ,
II#  The Attempted P re p a ra t io n  o f  X -I/e thy l 
4 Becane in  an O p tic a l ly  A ctive Condition*
be ing  a t h e s i s  submitted, to  th e  U n iv e r s i ty .o f  
London f o r  th e  degree o f  M aster o f  Science by
William Garrard» B .Sc , , (Lend.) A, I*C*
,  rw<.
ProQuest N um ber: 10804711
All rights reserved
INFORMATION TO ALL USERS 
The qua lity  of this reproduction  is d e p e n d e n t upon the qua lity  of the copy subm itted.
In the unlikely e ve n t that the au tho r did not send a co m p le te  m anuscrip t 
and there are missing pages, these will be no ted . Also, if m ateria l had to be rem oved,
a no te  will ind ica te  the de le tion .
uest
ProQuest 10804711
Published by ProQuest LLC(2018). C opyrigh t of the Dissertation is held by the Author.
All rights reserved.
This work is protected aga inst unauthorized copying under Title 17, United States C o de
M icroform  Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 4 81 06 - 1346
The work d esc r ib ed  in  t h i s  t h e s i s  was c a r r ie d  
ou t by me in  th e  chemical l a b o ra to r i e s  o f  th e  B a t te r s e a  
'P o ly tec h n ic  under  th e  su p e rv is io n  o f  J .  Kenyon# XL S c , , 
{Bond,} P , X • C, t to whom I d e s ire  to  record  my' s in c e re  
thanks f o r  h i s  k in d ly  encouragement and h e lp .
The work has been c a r r ie d  out in  my spare  tim e 
during th e  l a s t  two and a h a l f  years*
I * Tffi KBSQIOTIOK OF PHENYL BENZYL CARBXKOh MB THE 
BXAMI-IATIO'l Off ITS OPTICAL PROPERTIES
A l i t t l e  over  a cen tu ry  ago# th e  French p h y s ic i s t  B io t
d iscovered  th a t  c e r ta in  o rg an ic  compounds possessed  o p t i c a l
r o ta to r y  power, He observed a lso  t h a t  th e  r o ta to r y  power
v a r ie d  w ith  th e  w ave-length  o f  l i g h t  used in  th e  determ ination,
This l a t t e r  d iscovery  was followed by th e  p u b lic a t io n  (Mem,
Acad, S c i , , I 8 1 7 * 2, 4 9 # 57# 155 ) o f  th e  f i r s t  d isp e rs io n
#**»
equa tion  acco rd in g  to  which *the r o ta t io n  of th e  d i f f e r e n t  
simple rays  i s  r e c ip ro c a l  to  th e  square o f  t h e i r  w av e -le n g th s ,* 
F u r th e r  in v e s t ig a t io n  le d  B io t to  doubt th e  g en e ra l  a p p l ic ­
a b i l i t y  o f  t h i s  simple equation  and in  1838 he po in ted  out that 
th e  r o ta to ry  power o f  t a r t a r i c  ac id  in  aqueous and in a lc o h o lic  
so lu t io n  a c tu a l ly  in c re a se s  w ith in c re a s in g  wave-length in  some 
p a r t s  o f  th e  spectrum.. In a d d i t io n  he emphasised the  f a c t  tha t 
th e  ro ta to ry  power o f  t h i s  substance was extremely s e n s i t iv e  to 
changes o f  solvent#  co n cen tra t io n  and temperature*
The term "normal d i s p e r s io n 11 i s  used to  d e sc r ib e  th e  
behav iour o f  substances whose ro ta to ry  powers in c re a se  w ith 
dec reas ing  wave-length o f  l i g h t  used , w h ils t  ^anomalous 
d isp e rs io n *  i s  used to d e sc r ib e  th e  behaviour o f  substances 
th e  ro ta to ry  powers o f  which in c re a se  with in c re a s in g  wave- 
le n g th  in  some p a r t  o f  th e  spectrum.
Eince th e  tim e o f  B io t ,  v a r io u s  a t tem p ts  have been made 
to  e x p re s s ,  by means o f  an equa tion , the r e la t io n s h ip
between th e  magnitude o f  th e  r o ta to r y  power o f  a  substance 
and th e  w ave-length o f  l i g h t  used  in  the d e te rm in a t io n . The 
fo llo w in g  equation  put forward by -Drude in  1893 has proved 
th e  most s a t i s f a c t o r y  in  p r a c t i c e : -
c A  = S  . ______
A* -  \ o
where oC i s  th e  r o ta to r y  power* / \  th e  w ave-length o f  l i g h t  
used arid and  ^a re  c o n s ta n ts .  This equation  was 
deduced on th e o r e t i c a l  grounds. Assuming th a t  a m a te r ia l  
medium c o n s is ts  o f  u n i t s  ( e le c t ro n s )  which a re  capable o f  
v ib r a t io n  under th e  In fluence  o f  an a l t e r n a t i n g  e l e c t r i c  
f i e l d ,  and th a t  l i g h t  i s  a  ra p id ly  a l t e r n a t i n g  e l e c t r i c  f i e l d  
propagated  through th e  e t h e r ,  Prude considered  th a t  th e  e f f e c t  
o f  th e  asymmetry o f  form o f  a medium caused th e  e le c t ro n s  
under th e  in f lu e n c e  o f  l i g h t  to  execute v ib r a t io n s  in  a s p i r a l  
p a th .  This e f f e c t  produced o p t i c a l  a c t i v i t y .
I f  th e  mechanism o f  o p t i c a l  r o ta t io n  i a  connected w ith  
th e  v ib r a t io n s  o f  th e se  e l e c t r o n ic  u n i t s  i t  i s  conceivable 
th a t  net on ly  w i l l  l i g h t  o f  d i f f e r e n t  w ave-lengths cause 
d i f f e r e n t  o p t i c a l  r o ta t io n s  bu t a lso  th a t  changes in  tem perature 
w i l l  have some e f fe c t*  I s  i t  p o s s ib le  th a t  the  s p e c i f ic  
in d u c t iv e  c a p ac ity  o f  a so lv e n t  i s  connected w ith  th e  e f f e c t  th e  
so lv en t has  on th e  ro ta to ry  power o f  an o p t i c a l ly  a c t iv e  
compound?
As a  r e s u l t  o f  many s e r i e s  o f  measurements i t  has  been 
found t h a t  th e  r o ta to ry  d isp e rs io n  o f  a la rg e  p ro p o rtio n  of  
o p t i c a l l y  a c t iv e  compounds can be rep re se n ted  by th e  Prude
equation  co n ta in in g  only one term ; th e  ro ta to ry  d isp e rs io n  
o f  the  rem aining compounds can be expressed  g e n e ra l ly  by th e  
equa tion  co n ta in in g  two term®.
I t  has  been proposed by Lowry and Dickson (Tra n s * Para&ay 
t 1914* 96) to  c l a s s i f y  o p t i c a l l y  a c t iv e  compounds
in to  two ty p e s ;
(a) Compounds whose r o ta to r y  d is p e rs io n s  can be expressed  
by a one-term  Drud© equa tion  a re  sa id  to  e x h ib i t  
•sim ple* r o ta to r y  d isp e rs io n .-
(b) Compounds which re q u ire  a  Drude equa tion  w ith  more 
than  one term in  o rd e r  to  express  t h e i r  ro ta to ry  
d isp e rs io n  a re  s a id  to  e x h ib i t  "complex* r o ta to ry  
d is p e r s io n .
I t  i s  p o s s ib le  t h a t  c e r t a in  substances  would r e q u i r e  a t h i r d  
and even a  fo u r th  t e r n  to  r ig o ro u s ly  express t h e i r  ro ta to ry  
d isp e rs io n  * b u t th e  p re s e n t  methods o f  p o la r im e try  a re  no t 
s u f f i c i e n t l y  d e l i c a t e  to  d e te c t  more than two term s in  th e  
eq u a tio n . In p r a c t i c e  th e re fo r e  th e  d i s t i n c t io n  between 
simple and complex ro ta to ry  d isp e rs io n  i s  simply a d i s t in c t io n  
between a one-term  and a two-term Xhrnde eq u a tio n .
H unter (Thesi a to  th e  U n iv e rs i ty  o f  London 1924) has 
examined th e  two-term Brude equation
<*■ -  U , / ( A X- A ^  a n d  t h e  c o n n e o t i o n
between simple* complex, normal and anomalous r o ta to r y  
d is p e r s io n .  The conclusion® drawn from th e  argument a re  i -
(a) D ispe rs ion  expressed  by a one-term Drude equation
cannot be any th ing  b u t normal.
- 3  —
(b) D ispersion expressed by a two-tenn Drude equation 
w il l  be anomalous i f  the fo llow ing cond itions are 
f u l f i l l e d  s -
U ) The two tom® have o p p o site  s ig n s ,  and
« i l )  k 0 i s  g r e a t e r  than k j  when / \   ^ i s  l e s s  than ?\  j
o r  conversely .
(c) A sharp d i s t in c t io n  between simple and complex 
r o ta to r y  d isp e rs io n  would be d i f f i c u l t ,  except when 
th e  complex d isp e rs io n  was a lso  anomalous, and 
Im possib le  i f  th e  component p a r t i a l  r o ta t io n s  o f  th e  
complex d isp e rs io n  were o f  s im i la r  s ig n .  Complex 
d isp e rs io n  may s im ula te  s im p l ic i ty  so c lo se ly  th a t  
i t s  t r u e  c h a ra c te r  escapes d e te c t io n .
(d) Lowry*a well-known system o f  c l a s s i fy in g  ro ta to ry  
d isp e rs io n  as simple o r  complex, accord ing  as i t  
can o r  cannot be expressed  by a one-term  Brude 
eq u a tio n , i s  la ck in g  j u s t i f i c a t i o n  on p r a c t i c a l  as 
w e ll  as t h e o r e t i c a l  grounds, and a re tu rn  to the  
o ld e r  c la s s if ic a t io n  in to  normal and anomalous 
ro ta to r y  d isp e rs io n  i s  d e s i ra b le .
Recent work ha® proved th a t  th e  d i f f i c u l t i e s  in  the  
p r a c t i c a l  a p p l ic a t io n  o f  Lowry*® system a re  by no means as  g re a t  
a® H unter su g g e s ts ,  and as a p r a c t i c a l  method o f  c l a s s i f i c a t i o n  
Lowry’ s system seem® to  be j u s t i f i e d .  Tor example, complex 
r o t a to r y  d isp e rs io n  was e a s i ly  demonstrated in  ten  halogen 
d e r iv a t iv e s  o f  camphor (G u t te r ,  Burgess arid Lowry, J .C .S .
19%$$ ML* 1260; 192>'» 745) although only on® o f
MMKo4mm.Ii*
them showed anomalous & iapersion. « ith  on® excep tion , the
r o t a to r y  d i s p e r s io n s  o f  th e se  subs tances  could he rep resen ted
by  two-term  Brude eq u a tio n s ,  th e  term a being  o f  s im ila r  sign
in  three cases and of  opposite sign in others .  In one case'
only were the conditions f u l f i l l e d  that the rotation constants
should he oppos i te  in  sLvn and k <  k
o I
when A  >  /! I o •'
Xiowry {J,C Xl)2 $ , XjS* 604) has  in tro d u ced  th e  term
^anomalous * to  d esc r ib e  case 9 o f  complex hu t noriial
ro ta to r y  d isp e rs io n  (e«g. oatiphor) in  wnidh a lthough k  ando
k a re  o f  o p p o s i te  sign? th e  r e s u l t in g  d ia p e rs io n -cu rv e  shows 
bo obvious anomalies,, mergjy because th e  relative* magnitudes 
©f k and Icj a re  no t such as  to g ive r i s e  to a r e v e r s a l  o f  s ig n .
a  study  o f  a la rg o  number o f  o p t ic a l ly  a c t iv e  
secondary a lc o h o ls  o f  a  p u re ly  a l i p h a t i c  c h a ra c te r ,  i t  h as  been 
found (howry, P icka rd  and llenyon, J -C w , 1>14 , 9 4 ) th a t
Buch compounds p o sse ss  sim ple ro ta to ry  d isp e rs iv e  powers under 
w ide ly  vary ing  c o n d i t io n s .  Warn th e  r e c ip ro c a l  o f  th e  rotation  
i s  p lo t t e d  a g a in s t  th e  square o f  th e  wave-length o f  l i g h t  used, 
(Lowry and B ickson, J .C .S ,, 1913» Iff? 1067 ) l i n e a r  curves are
t
o b ta in e d ,  th u s  showing th a t  a  one-term Brude equation  expresses  
th e  r e l a t i o n  between r o ta to r y  power and th e  wave-length o f  
l i g h t  used . On th e  o th e r  hand , i t  has  been shown (Pickard 
and Kenyon and t h e i r  p u p i ls )  that th e  o p tic a lly  a c tiv e  
secondary a lc o h o ls  which con ta in  an arom atic  r a d i c a l ,  such
as  th e  phenyl o r  oC -n aph tky l group, e x h ib i t  complex: ro ta to ry  
d is p e r s io n .  They do n o t g iv e  l i n e a r  curves when th e  re c ip ro c a l  
o f  th e  ro ta t io n  I s  p lo t t e d  a g a in s t  th e  square o f  th e  wave­
le n g th  o f  l ig h t  used . In  o th e r  words an a l i p h a t i c  a lco h o l o f  
th e  g e n e ra l  form ula R^ RgCHOH which e x h ib i t s  simply ro ta to ry  
d is p e rs io n  i s  converted  In to  a compound which e x h ib i t s  complex 
r o ta to r y  d isp e rs io n  by e i t h e r  (a) th e  replacem ent o f  one o f  
th e  a lk y l  groups IU o r  by ant arom atic  r a d ic a l  such as
•X* I?U
C Kr -  o r  cX. -  €n Il7 -  , o r  (b) by th e  replacement o f  one o f
v> p *t. W <
th e  atoms o f  hydrogen in  e i t h e r  o f  th e  a lk y l  groups o r  
by an arom atic  r a d ic a l  such a s  ^ 6JIp ~ o r  ~
replacement o f  th e  atom o f  hydrogen o f  th e  hydroxyl group o f  
th e  a l i p h a t i c  a lco h o l by an acy l group R 00- derived  from an 
a l i p h a t i c  a c id  h as  a  s im i la r  e f f e c t ; th e  r e s u l t in g  e s t e r  
e x h ib i to  complex r o ta to r y  d isp e rs io n ,
why does th e  in tro d u c t io n  o f  groups which con ta in  c e n tre s  
o f  u n s a tu ra t io n  have t h i s  remarkable e f f e c t?
Many a t te m p ts  have been made to  d isco v er  th e  cause o f  
anomalous and complex r o ta to r y  d is p e rs io n .  In X8$6  B io t showed 
t h a t  anomalous ro ta to ry  d isp e rs io n  in  t r a n s p a re n t  media i s  
produced by th e  su p e rp o s i t io n  o f  two normal r o ta t io n s  o f  
o p p o s ite  sign and unequal d isp e rs iv e  powers, l o r  example he 
produced t h i s  e f f e c t  by ba lanc ing  a column o f  la e v o - ro ta to ry  
tu rp e n t in e  a g a in s t  a column, o f  d e x t ro - ro ta to ry  o i l  o f  lemon*
The d i f f i c u l t y  l i e s  in  th e  d iscovery  o f  th e  o r ig in  o f  th e  two 
o p p o s i te  p a r t i a l  r o ta t i o n s  in  any p a r t i c u l a r  case .
Ae e a r ly  as  1858 A m dtsen {Arm. Chin.. H y a . , | 4 ,  421;
ptit forward th e  view th a t  anomalous d ia p e rs  ion might bo due to  
th e  p resence  in  a l i q u i d ,  ap p a re n tly  homogeneous, o f  two 
O p t ic a l ly  a c t iv e  compounds o f  d i f f e r e n t  d is p e rs iv e  powers*
T his  id e a  was e la b o ra te d  l a t e r  by Armstrong and Walker (P ro c *
Hoy.* S&e. 1913* A* M* 3 8 8 )* In g e n e ra l  th e  compound w i l l  
c r y s t a l l i s e  in  one form o n ly , bu t noteworthy cases a re  known in  
which bo th  i  some r id e s  can be  s e p a ra te ly  o b ta in e d ,  compare 
Lovxy ( J . C. s .  1 8 9 9 , 21, 211; 1915 , Jg2L, 1382; 1922. 1§1, 633) .
For example two t s o " e r id e s  o f  - chloroopmphor have been
Iso la ted *  iiiach i  some r id e  e x h ib i t s  sim ple r o ta to ry  d is p e rs io n ,  
b u t  t h e i r  d is p e r s iv e  powers a re  not th e  same * and an equ ilib rium  
m ix tu re  o f  the  ©Imply d isp e rs in g  components e x h ib i t s  complex 
r o ta to r y  d is p e rs io n ,  i t  i s  assumed, f o r  example, th a t  d - t a r t a r i c  
a c id ,  l i k e  n itrocam phor, e x i s t s  in  s o lu t io n  in  two l a b i l e  
iso m eric  fom ® , and th a t  tfce anomalous d isp e rs io n  o f  the  ac id  
and o f  many o f  i t s  d e r iv a t iv e s  1© due to  th e  p resence o f  th e se  
two Isom eric  compounds o f  o p p o site  r o ta to ry  power and unequal 
d is p e r s io n .  '-Derivatives which g ive simple ro ta to ry  d isp e rs io n  
are.assum ed to  be derived s o le ly  from one o f  th e  two Isom eric 
forma o f  the  p a re n t  compound.
Considering  the  case o f  th e  a l i p h a t i c  e s t e r s  o f  th e  s im pler 
secondary alcohol© (P ickard  and Kenyon, J#C ,S*, 1914* ID3» 8 3 0 ) ,  
th e  f a c t  th a t  an e s t e r  o f  such simple chemical c o n s t i tu t io n  as  
d ~ /3  ~ b u ty l  a c e ta t e  e x h ib i t s  complex ro ta to ry  d isp e rs io n  
w h i l s t  th e  p a re n t  d - //S>-  b u ta n o l  e x h ib i t s  • sim ple ro ta to ry
d is p e rs io n  (a behav iour which f in d s  p a r a l l e l s  In  some sco res
o f  a l i p h a t i c  e s te r s .d e r iv e d  from /3 -b u ta n o l  to  ^  -o c tad ecan o l
on th e  on© hand and from form ic a c id  to  s t e a r i c  a c id  on th e
o th e r  hand) male's i t  appear probable th a t  a l l  o p t i c a l l y  a c t iv e
e s t e r s ,  even th o se  from sim ple a lc o h o ls ,  c o n s is t  o f  a  m ixture
o f  dynamic isom erides  o f  o p p o s ite  o p t i c a l  ro ta to ry  power
and d i f f e r e n t  d isp e rs iv e  power.
Hi i s  phenomenon i s  p o ss ib ly  due to  some p ro p er ty  o f  th e
' e s t e r l f i e d  o a rh o x y lic .groupp a p ro p e r ty  conferred  upon i t  by
t h e . exero i s e , o t  supplementary v a le n c ie s ■ by the ' oxygen atoms
o f  . th e  ea rb o x y lle  group* I t  - has' been suggested by Sme&ley
{J .C .S . 31) th a t  th e  carboxyl group i s - b e t t e r
re p re se n te d  by — C |  than by — C .  P i chard and
^O H  0  ‘
Kenyon have adopted t h i s  suggestion  in  a m odified  form in
o rd e r  to  exp la in  the  complex ro ta to ry  d isp e rs io n  o f  th e
majority of o p t i c a l ly  a c t iv e  e s t e r s .  They assume th a t  these
e s t e r s . c o n s is t  o f  eq u ilib r iu m  m ix tures  o f  th e  tva? forms
re p re se n te d  by o
„  , R _ r ^ 7 iR — C a  C  m
s O - R ,  O - R ,
Kadi fo m  e x h ib i t s  simple r o t a t o r y  d isp e rs io n  and each th e re fo re  
r e q u i r e s  a one*-term Iiru.de eq u a tio n , w h i ls t  f o r  th e  m ixture  as a 
whole a two-term equation i s  n ecessa ry . Thus f o r  th e  sep a ra te
i  some r id e s  we have ~ '  ^ ~ A a an(  ^ ^o r
m ix tu re  we get by ad d i t io n
(oLo +<*') = oC =  k c / C ^ - A ^ k . / c y - t f )
-  <5 —
A s im i la r  k ind  o f  exp lana tion  may be advanced to  account 
f o r  the change from simple r o ta to r y  d isp e rs io n  to  complex 
r o ta to r y  d isp e rs io n  when an arom atic  r a d ic a l  i s  in troduced  in to  
th e  m olecule o f  an a l i p h a t i c  a lc o h o l .  Prom v a r io u s  con s id e  r a t  ions 
i t  is-ren d ered  h ig h ly  probable  t h a t  th e  fo u r th  valency bonds o f  
th e  carbon atom® in  an arom atic  nuc leus  may be arranged in  
d i f f e r e n t  ways under d i f f e r e n t  experim enta l co n d i t io n s ,  so th a t  
in  th e  cases  o f  the phenyl and th e  ^  •  naphthyl groups i t  i s  
p ro b ab le  th a t  th e  fo llow ing  rep re se n t  some o f  th e  arrangements j»
C-Iff
Some support o f  t h i s  view i s  found in  th e  f a c t  th a t  a c -  
te trahyd.ro  naphtha 1 * which, does not p o ssess  th e  t y p ic a l
S tzuo tu re  o f  naphthalene and i t s  d e r iv a t iv e s*  although i t  
p o sse sse s  a la rg e  tem p era iu re^ ro ta tIo n  c o e f f i c i e n t ,  does not* 
a t  l e a s t  up to  a tem pera tu re  o f  120° ,  e x h ib i t  complex r o ta to iy  
d i s p e r s io n .
Recent work h as  more c lo se ly  in d ic a te d  th e  o r ig in  of 
complex and anomalous ro ta to ry  d isp e rs io n .  A summary and 
d isc u ss io n  o f  th e  ty p es  o f  o p t i c a l  s u p e rp o s i t io n , any o f  which 
may cause complex o r  anomalous r o ta to ry  d is p e rs io n ,  has  been 
given by Lowry and C u t te r  (J*C*3* 192$ , 12?* 604)* Six 
c l a 81.as a re  now d is t in g u is h e d ,  fh ese  a re  :~
(a) erpps 11 1 on o f  ...two separa te  medi a ,  observed by
'for example, by m ix in g  eamphox &ni tu rp e n t in e  {von Wyae,
■ tfXSzSL* £$IL* l$XZJL« iSkO, ( i i ) ,  » % '•V) &ad "fey m ixing
Xgsnenthone and d~isoi?jenthoae (fschug&ev, g*p h y s ic a l . Chem. 
1 9 H . Z L  «69)
(c ) S’o n a a t lon of two snslesu la r  typoa fyoa on* o p t i c a l ly  a c t iv e
qqmpouna. c ,p ,  Arndt sen* On© form, w i l l  be th e  same as  in  
th e  c r y s t a l l i n e  form, h u t th e  o th e r  may be. produced by: 
a )  a s s o c ia t io n  w ith  th e  so lven t in c lu d in g  th e  form ation 
o f  m o lecu la r  compounds, o f  h y d ra ted  o r  so lv a ted  ions* and 
o f  p ro d u c ts  o f  r e v e r s ib le  h y d ro ly s is  o r  e n t e r ! f i c a t i o n .
(1 1 ) po ly m erisa t io n  * d i s s o c ia t io n ,  isom eric  change o f  th e  
s o lu te .  In th e  absence o f  so lv en t (11) onXy i s  possib le*
(d } Pre se n ce of  o p p o s i te ly  a c t iv e  r a d ic a l s  in  one m olecu le .
An example i s  th e  jM senthyl <i~camphQr m lphena te  o f  
I.OhMgaev (l££££. Zm M&Z. lias.- 1910. 1 0 . ? i )
(®) .Induced,.a symmetry in  u n sa tu ra te d  moi e t i e s , Hi i s  has  
r e c e n t ly  been in v e s t ig a te d  by Lowry and h i s  co-w orkers, 
and ? r i l l  be d iscussed  below,
{£) L x ic iea oe o f  t r o ..p.atyral.. f r&c'j&nc i &s ( i )  in ..a ..s ing le
m lS S i lS j .  - J  t e l J J L  &^lMEl&~E£!£3iSX.
Prude regarded anomalous r o ta to ry  d isp e rs io n  as due to  the  
su p e rp o s i t io n  o f  the p a r t i a l  r o ta t io n s  o f  th e  two e lectrons, 
moving in  an asymmetric f i e l d ,  w ith unequal p e r io d s  o f  
v ib r a t io n ,  and in s p i r a l s  o f  opposite  sign*
With j’vgard to the term jn/Juced asymmetry. i t  i s  now evident 
(Lowry and walker, ffature , 1924 , 113 , p69) ,  Lowzy and Cutter
J - C . s . ,  | £ .  604) th a t  c e r t a in  un s a tu ra te d  c e n tre s  a re  
capable o f  assuming asymmetrical p r o p e r t i e s  under th e  in f lu e n c e  
o f  an asymmetric centre* Such u n sa tu ra te d  c e n t r e s  of  chrome** 
p h o r ic  groups may th e re fo re  them selves become o p t i c a l ly  a c tiv e ,  
when coupled s u f f i c i e n t l y  c lo se ly  to  an asymmetric complex*
I t  has  long been contended t h a t  a  double bond i s  not 
eq u iv a le n t  to  two s in g le  bonds* th e r e  a re  good grounds f o r  th e  
view t h a t  th e  a c t iv a t io n  o f  a  double bond lead s  to  io n is a t io n  
o f  one o f  th e  bonds, and th e re fo re  to  th e  d isappearance o f  
symmetry* I h i s  " io n ie a t io n "  i s  rep re se n ted  th u s  t~
Hie-two e nan t  i  omo rphou s forms may not be produced in  equal 
proportion©  in  asymmetric molecules* Bven in  th e  case o f  
s a tu ra te d  compounds th e re  i s  th e  p o s s i b i l i t y  o f  the  development 
o f  asymmetry i f  th e  s a tu ra te d  group be p laced  in  asymmetric 
environm ent, because ,acco rd ing  to Bohr, the  carbon atom h as  a 
c o n f ig u ra t io n  o f  a lower o rd e r  o f  symmetry than th e  te trah ed ro n  
o f  Van’t  Hoff and i e  Bel*
Hence in  an o p t i c a l ly  a c t iv e  compound containing, a  chromo** 
pho-rie group th e re  may be two c e n tre s  o f  asymmetry each 
c o n t r ib u t in g  to  th e  o p t i c a l  ro ta to ry  power o f  th e  compound as  
a whole. Furthermore th e  induced asymmetry may not lead  to  an 
o p t i c a l  r o t a t i o n  o f  th e  same sign as th e  f ixed  groups*
Lowry and hi© a s s o c ia te s  have ob ta ined  s tro n g 'ev id e n ce  
th a t  in  camphor th e  superposed o p t i c a l  e f f e c t s  a re  
U ) th a t  o f  th e  f ix e d  asymmetry o f  th e  s a tu ra te d  carbon atoms,
{1 1 } th a t  o f  th e  induced asymmetry o f  th e  k c lo n ic  group.
The e x is te n c e  o f  sem ipolar double bonds and th e  asymmetry 
due to  the  p resence  th e re o f  has  been e s ta b l i s h e d  by th e  
p re p a ra t io n  o f  th e  o p t i c a l ly  a c t iv e  n - a lk y l  p ^ to lu e n e su lp h in a te s  
( P h i l l i p s ,  T hesis  to  th e  U n iv e rs ity  o f  London, 192$}* th e  
p re p a ra t io n  o f  o p t i c a l ly  a c t iv e  su lphoxldes (H arr ison , Kenyon 
and P h i l l i p s ,  J .C .3 .  1926* 127 * 2076) and by a  study o f  th e  
p a r  abhor (Sugden, J . 0 . 3 . , 1924, 125., 117?) •
As a r e s u l t  o f  th e  work on th e  o p t i c a l l y  a c t iv e  n*»alkyl 
P -to lu en e  sulphin& tes and on the  o p t i c a l ly  a c t iv e  su lp h o x id es , 
P h i l l i p s  extends th e  p re lim in a ry  h y p o th es is  o f  P icka rd  and 
Kenyon » p u t forward to  account f o r  th e  complex ro ta to ry  
d isp e rs io n  o f  th e  ca rb o x y lic  e s t e r s  o f  o p t i c a l ly  a c t iv e  
secondary a lc o h o ls ,  and fo rm ula tes  th e  isom eric  forms o f  
ca rb o x y lic  e s te r s  as fo llow s :«
l. r? R , 15, <?, R. R, 7
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The assumed e x is te n c e  o f  two enactlomorphous forms o f  a
ca rb o x y lic  e s t e r  to g e th e r  w ith  th e  t r u l y  k e to n ic  form i s  
supported  by th e  o b se rv a tio n s  o f  Sugden who f in d s  th a t  some 
anomaly in  th e  u s u a l ly  accepted  c o n s t i tu t io n  o f  these  e s t e r s  
i s  shown by t h e i r  p a rac h o rs .  f u r t h e r ,  to quote Lowiy, H he 
complex d isp e rs io n  which so o f te n  appears on p ass in g  from an 
o p t io a l ly - a c t iv e  a lco h o l to it©  e s t e r s ,  may be due to  th e
- I X  —
development o f  a  p a r t i a l  r o t a t i o n  o f  o p p o s ite  s ign  in  th e  
carbonyl r a d ic a l  o f  th e  unsymmetrical molecule* j u s t  as  in  th e  
case o f  catapho r  ♦H
With re fe re n c e  to  th e  e x is te n c e  o f  dynamic isomers and the 
connection  'between them and th e  cause o f  o p t i c a l  r o ta to r y  
d isp e rs io n  mention should be made o f  th e  r o ta to ry  d isp e rs io n  
c o n s tan t  .and th e  c h a r a c t e r i s t i c  diagram* The id ea  o f  th e  
c h a r a c t e r i s t i c  diagram, was pu t forward by Armstrong and Walker 
in  ex tens ion  o f  t h e i r  h y p o th e s is  o f  th e  ex is te n c e  o f  dynamic 
i  some r id e s  which g iv e  r i s e  to  complex o p t i c a l  ro ta to ry  
d isp e rs io n #  but has  been a p p l ie d  to  experim enta l r e s u l t s  almost 
e n t i r e l y  by P ick a rd  and Kenyon (J*G .S. 1914, 105’. $30* 111?# 
Kenyon ibid* 2226; P ick a rd  and Kenyon i b i d .  2262, 2 6 4 4 , 2677*
191?, m. 5?. ii?}*
Two assum ptions must be made b e fo re  th e  c h a r a c t e r i s t i c  
diagram f o r  any p a r t i c u l a r  o p t i c a l l y  active, l i q u i d  can be 
c o n s tru c te d
(a)  That th e  ap p a ren tly  homogeneous l iq u id  co n ta in s  two
o p t i c a l l y  a c t iv e  c o n s t i tu e n t s ,  and
(b) That th e  ro ta to ry  power o f  each se p a ra te  c o n s t i tu e n t
i s  u n a l te re d  by changes in  e x te rn a l  co n d it io n s
such as so lv en t co n cen tra t io n  and temperature*
The c h a r a c t e r i s t i c  diagram can be o b ta in ed  in  th e  following 
way t »
( i )  Choose some w ave-length  a s  s ta n d a rd , This choice i s  
a r b i t r a r y ,  but th e  wave-length A \ = 5461 i s  
g e n e ra l ly  chosen.
( i l )  How c o n s id e r  th e  r o ta to r y  powers o f  a compound fo r  
d i f f e r e n t  w ave-lengths bu t oh served under th e  same 
experim en ta l conditions*
-
( i l l )  P lo t  th e  ro ta to ry  powers o f  th e se  w ave-lengths o f
l i g h t  as o r d in a te s ,  and th e  ro ta to ry  power o f  th e
s ta n d a rd  w ave-length  as  abscissae*
( iv )  Repeat f o r  th e  ro ta to ry  powers observed under
v a r io u s  co n d i t io n s  such as  in  d i f f e r e n t  s o lv e n ts ,
and a t  d i f f e r e n t  tem pera tu res .
In  t h i s  way a s e r ie s  o f  curves i s  o b ta in ed ,  one curve f o r  
each w ave-length  o f  l i g h t  u sed , th e  form o f  th e  s e r i e s  being  
C h a r a c te r i s t i c  o f  th e  compound. For example, th e  c h a r a c t e r i s t i c  
diagram o f  d-phenylbensy1 c a rb in o l  i s  shown in  f ig u re  IV.
P ick a rd  and Kenyon (J .C .S .  1914, 830 . 111$', 2226)
have emphasised th e  f a c t  tha t,  compounds o f  s im i la r  c o n s t i tu t io n  
have th e  same c h a r a c t e r i s t i c  diagram and have shown how th e  
diagram may be used  to  determ ine th e  co n f ig u ra t io n  o f  an 
o p t i c a l l y  a c t iv e  body,' The diagram w i l l  a lso  In d ic a te  th e  
n a tu re  o f  th e  r o ta to r y  d is p e rs io n ,  P a t te rs o n  (J .C .S .  1916, jG9_ 
H 7 6 ) h a s  suggested  a  m o d if ic a tio n  in  th e  method o f  p l o t t i n g  the  
diagram, in  o rd e r  t o  ach ieve g r e a te r  accuracy  in  a  sm a lle r  space* 
This i n v e s t ig a to r  p l o t s  th e  d if fe re n c e  between th e  ro ta to r y  
powers f o r  the  s tan d ard  w ave-length  and th e  r o ta to r y  powers fo r  
th e  o th e r  w ave-lengths a g a in s t  th e  r o ta to r y  powers f o r  th e  
s ta n d a rd  w ave-leng th . In t h i s  way th e  v e r t i c a l  s c a le  i s  
exaggera ted  with re fe ren ce  to th e  h o r iz o n ta l  s c a le ,  an advantage 
a p p re c ia te d  in  th e  case o f  th e  compound which forms th e  su b jec t  
o f  t h i s  paper.
The d isp e rs io n  r a t io  o f  an o p t ic a l ly  a c t iv e  compound I s  
d e f in e d  as  th e  r a t i o  o f  i t s  ro ta to ry  powers f o r  l i g h t  o f  two 
a r b i t r a r i l y  chosen w ave-lengths (Lowry J .C .S .  1915» 103 1067)
— / /f —
( i l l )  P lo t  th e  ro ta to ry  powers o f  th e se  w ave-lengths o f
l i g h t  as o r d in a te s ,  and th e  ro ta to ry  power o f  th e
s ta n d a rd  w ave-length  as a b s c ls s o e .
( iv )  Repeat f o r  th e  ro ta to ry  powers observed under
v a r io u s  c o n d i t io n s  such as in  d i f f e r e n t  s o lv e n ts ,
and a t  d i f f e r e n t  tem pera tu res .
In t h i s  way a s e r i e s  o f  curves i s  o b ta in e d ,  one curve fo r  
each w ave-length  o f  l i g h t  u sed , th e  form o f  th e  s e r i e s  being  
C h a r a c te r i s t i c  o f  th e  compound. For example, th e  c h a r a c t e r i s t i c  
diagram o f  d-phenylbenay1 c a rb in o l  i s  shown in  Figure IV.
P ick a rd  and Kenyon (J .C .S ,  1914, K& 830 . 111$, 2226) 
have emphasised th e  f a c t  th a t  compounds o f  s im i la r  c o n s t i tu t io n  
have th e  same c h a r a c t e r i s t i c  diagram and have shown how th e  
diagram may be used  to  determ ine th e  co n f ig u ra t io n  o f  an 
o p t i c a l l y  a c t iv e  body*' The diagram w i l l  a lso  in d ic a te  th e  
n a tu re  o f  th e  r o ta to r y  d ispers ion*  P a t te r s o n  (J .C .S .  1916, 109. 
1176 ) h a s  suggested  a m o d if ic a tio n  in  th e  method o f  p l o t t i n g  the  
diagram, in  o rd e r  to  achieve g r e a te r  accuracy  in  a  sm a lle r  space. 
This i n v e s t ig a to r  p lo t s  th e  d if fe re n c e  between th e  ro ta to ry  
powers f o r  the  s tan d ard  w ave-length  and the  r o ta to r y  powers fo r  
th e  o th e r  w ave-lengths a g a in s t  th e  r o ta to r y  powers f o r  th e  
s ta n d a rd  w ave-leng th . In t h i s  way th e  v e r t i c a l  s c a le  i s  
exaggera ted  w ith re fe ren ce  to th e  h o r iz o n ta l  s c a le ,  an advantage 
a p p re c ia te d  in  th e  case o f  th e  compound which forms th e  su b jec t  
o f  t h i s  paper.
The d isp e rs io n  r a t io  o f  an o p t ic a l ly  a c t iv e  compound i s  
d e f in ed  as  th e  r a t i o  o f  i t s  ro ta to ry  powers f o r  l i # i t  o f  two 
a r b i t r a r i l y  chosen w ave-lengths (Lowry J .C .S .  1913» 1^3 IO67 )
- I k -
Xhe moat convenient sources o f  l i g h t  to  use a re  th e  green and 
th e  v i o l e t  l i n e s  o f  th e  mercury a rc ,
\  = A»= t f i S ^
- Th'spe^-sior* r<X$io.
i t  i s  d i f f i c u l t  to  I n t e r p r e t  th e  meaning o f  the  
d is p e rs io n  r a t i o .  I t  i s  n o t  an ab so lu te  q u a n t i ty  because i t  
In v o lv es  two a r b i t r a r i l y  chosen w ave-lengths o f  l i g h t ,  For a  
substance  e x h ib i t in g  simple ro ta to ry  d isp e rs io n  we have
'^LL? ‘i ±  -  k  <>/£•* 35-** -Ac*) iw'icUA k o /c  - s u t z f -  K ? )
aCS-Ui>l /  1 J
c  - s -m x - K o
' k- 3S% *  -
= *A^32. — A*
• is * * * *  -  A „
As ^  I s  l e s s  than \  t h i s  f r a o t io n  has i t s  minimum
value  when ^  s o ♦ fhe  d isp e rs io n  r a t i o  then becomes equal
to  1 , ty/Q, Any subs tance , th e r e f o r e ,  o f  which th e  d isp e rs io n  
r a t i o ,  0 ^ 43*>8 /zL  $461 f a l l s  below t h i s  v a lu e , i s  c e r t a in ly  
e x h ib i t in g  complex r o ta to ry  d isp e rs io n .
In view o f  th e  s t r ik in g  e f f e c t  o b ta in ed  by in tro d u c in g  
an a rom atic  r a d i c a l  in to  th e  molecule o f  an o p t i c a l ly  a c t iv e  
secondary a lc o h o l  i t  seemed d e s i ra b le  to  p repare  an o p t ic a l ly  
a c t iv e  secondary a lco h o l co n ta in in g  two arom atic  n u c le i  in  th e  
m olecule and s i t u a t e d  as  n e a r  a s  p o s s ib le  to  th e  asymmetric 
carbon atom,and to  examine i t s  o p t ic a l  p ro p e r t ie s  to  a s c e r ta in  
w hether th e  changes which were e f f e c te d  when one arom atic
— IS
nucleus  was in troduced  in to  th e  m olecule o f  an a l i p h a t i c  
a lco h o l were produced In an enhanced form when two such n u c le i  
were in tro d u ce d . With t h i s  o b jec t  in  view o p t i c a l ly  a c t iv e  
phenylbensyl carb ine  1 has  been p repared  and i t s  d e ta i l e d  
I n v e s t ig a t io n  forms th e  su b je c t  o f  t h i s  t h e s i s .
In d e s c r ib in g  the o p t i c a l  r o ta to ry  p r o p e r t i e s  o f  pheny l-  
beneyl o a rb in o i ,  the a u th o r  has  considered  i t  o f  i n t e r e s t  to  
compare the p r o p e r t ie s  o f  t h i s  compound with th o se  o f  th e  o th e r  
a lc o h o ls  co n ta in in g  an arom atic  n u c leu s ,  e s p e c ia l ly  from th e  
p o in t  o f  view o f  s e n s i t i v i t y  o f  th e  ro ta to ry  power to  changes 
in  e x te rn a l  condition® such as so lv en t and temperature* In 
g e n e ra l ,  a s  the complexity o f  th e  linkages .in a molecule 
in c re a s e s  th e  s e n s i t iv e n e s s  o f  th e  ro ta to ry  power to  changes 
i n ' extern a l co n d it io n s  appears  to  increase*
Vp to  th e  tim e o f  th e  p rep a ra t io n  o f  o p t i c a l ly  a c t iv e  
phenylbensyl c a rb in o l ,  th e  fo llow ing seven o p t i c a l ly  a c t iv e  
arom atic  a lc o h o ls  co n ta in in g  a  phenyl group had been p repared : 
l* /5 -phen  e th y l  methyl carbinol*  (P ickard  and Kenyon,
J*C*S, 1914, 10£ 1123) 
2 ./5 -p h en eth y le th y l oarbinoi . (Hewitt an<t Kenyon,
j . c . c . 1 9 2 ? ,  j y g ,  1 0 9 4 )
J./jS-phenathyi n-propyl oarbinoi. (Hewitt and Kenyon, ib id )
4 , phenyl-/5-phenetfayl oarbinoi. (Hewitt and Kenyon, ib id )
lj ,  RSthylphenyl oarb inoi. (Pickard and Kenyon,
J .C .S .  19W , Kg. 1123)
6 . ethylphenyl oarbinoi. (Pickard and Kenyon, ib id )
7 . m ethylbenzyl oarb inoi. (Pickard and Kenyon, ibid.)
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f a b le  I c o n ta in s  a  comparison o f  th e  m olecu lar  r o ta to r y  powers 
o f  f iv e  o f  th e  above mentioned a lc o h o ls  w ith th e  m olecu lar  
r o ta to r y  power o f  f iv e  a l i p h a t i c  a lc o h o ls  p o sse ss in g  th e  same 
number o f  carbon atoms r e s p e c t iv e ly ,  f a b le  I I  co n ta in s  a 
comparison o f  th e  r o ta to ry  powers o f  th e  above a lco h o ls  
(1  to  7 ) a t  d i f f e r e n t  tem peratu res  w ith  th e  ro ta to ry  power 
o f  phenylbenayl o a rb in o i a t  d i f f e r e n t  temperature©. The 
r e s p e c t iv e  d isp e rs io n  r a t i o s  a r e  a lso  in s e r t e d .
With re fe re n c e  to  th e  d a ta  given in  Tables X and IX th e  
fo llow ing  summary may be made. One o f  th e  most pronounced 
d i f f e re n c e s  between an o p t i c a l ly  a c t iv e  a lco h o l co n ta in in g  a 
phenyl group and th e  corresponding a l i p h a t i c  a lco h o l co n ta in ing  
th e  same number o f  carbon atoms i s  t h a t  th e  ro ta to r y  powers o f  
th e  former c la s s  a re  much g r e a t e r  than those  o f  th e  l a t t e r .
The f u r th e r  th e  phenyl group i s  removed from, th e  asymmetric 
carbon atom th e  sm a lle r  becomes i t s  enhancing e f f e c t  on th e  
r o ta to r y  power. 'Moreover th e  va lues  o f  th e  r o ta to r y  d isp e rs io n
o£_ 415^9
oC £461  ^o r  th e  members o f  th e  a l i p h a t i c  s e r i e s  o f  a lco h o ls  
a re  alm ost c o n s tan t ,  ly in g  between th e  narrow l im i t s  1 .6 3  and 
1 . 6 6 , w h i l s t  th e  corresponding va lues  fo r  th e  arom atic  a lco h o ls  
in c lu d in g  th e  naph thalene  d e r iv a t iv e s  vary from 6.213 to  O.8 2 3 . 
Then aga in  th e  tem peratu re  - r o t a t i o n  c o e f f i c i e n t s  o f  th e s e  
a rom atic  c a rb in o la  a re  l a rg e ,  not® e s p e c ia l ly  phenylbensyl 
c a rb in e 1 , whose ro ta to r y  power a t  120° i s  only one te n th  o f  i t s  
value a t  20°, The ro ta to r y  d isp e rs io n  a lso  i s  s u s c e p t ib le  to  
changes in  tem pera tu re .
«S I .
■ffhe mo.leeulag ro ta to y y  tow ers o f  f i v e  -aro.ma.tto .aloohols 
compared w ith  th e  m olecu lar  ro ta to ry  powers o f  f iv e  
h a t i e  a lc o h o l3 h a v in g  th e  same number o f  carbon.
20
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Dif fe re n o e
CH CHOH Ph 50*9
3
CH
3
CHOH C H  (a )  1 2 / /  ' 
6 13
3 8 .2
CH CHOH CH CH Ph 21*3
3 2 2 7 .6
CH
3
CHOH CH2 “ V A j  1 3 - 7
CH3 CH. < 2 2KQH I'h 3 3 .2 2 4 .6
CH
3
CH ( 
2
3K0K C H  1 0 ,6
6 13
C!L CHa (HIGH GH CH_ 111 3 1 .0
3 2 2 20.3
cii
3
ci r  < 2 2H0K ® a ® a c ^ i 3  x o *7
CH
3
CH
3
CHOH CH..2
i h  3 6 .1 23.2
CHOH Oil2
C.K 1 2 .96 13
- 1 ?  -
TAELS I I .
A comparison c f  the rotatory powers.end dls-persion 
r a tio s  o f  the o p tic a lly  a c tiv e  secondary a lcoh o ls  
contain ing a phenyl arawa..... The. .chanae. In. ro ta to r / 
power w ith change in  .temperature i s  represented  
rcmahlv as a percentage o f  the lower value *
M
o
2%
140
20° 23.00
140 25 *5°
on.
140
o 
k  
140
✓ 06 20©
140
8 20°  
12J>°
3 2 * n
4X,?6
® 1 6 * 84 
i f ?  1 8 .8 9
1 5 .0 6
r'  18.95
3  ,? o 0 21 . 6I
4 9 .8 3
45.77
7  20° 52.19
120°  3 2 ,1 4
67.1
6 .5
2 0 .8^
increase
L J 4358 
54.9?
70.34
0 C546I
1 .6 7 0
1.694
X2f*
increase
2 8 .1 1
32.32
I .670
1.711
1 . 3^
increase
35.98
39.98
1.695
o<#«/■«
increase
26.46
27.48
1.757
14^
increase
29.05
35.16
1.533
decrease
8 6 .6 8
77.94
1.738
1.703
0 . 15^
decrease
59.03
6 1 .98
1.834
1 .8 3 2
10 fo ld  
decrease
1 2 0 .2
16.7
1.791
2.579
th ese  aromatic a lcoh o ls show complex rotatory  d isp ersio n ,
s in ce  th e ir  rotatory powers cannot he expressed by a one term
Drude equation• Bow the absorption spectra o f  many aromatic
compounds have been in v estig a ted  (B aly , J.C*S, 1908 , 93^  1902),
and in  nearly  every case the spectra are rather complex and
contain at le a s t  one hand nearer to the v is ib le  portion o f  the
spectrum than / \  * 2^00 A«U* In the case o f  a substance
which e x h ib its  sim ple rotatory d isp ersio n , an absorption band
In t h i s  p o s it io n  corresponds to a d ispersion  ra tio  o f  at
ieart g - § £ §  - 1 .8?.
O p tica lly  a c t iv e  m ethylpyclohexy 1 oarbinoi (Domleo and
Kenyon, J .C .S*, 1926 , 1041} i s  in te r e s t in g  because th is
a lcoh o l occup ies a p o s it io n  interm ediate between m ethyl-n-hexyl
oarbinoi and methylphenyl oarbinoi. The hydrogenation o f the
aromatic rad ica l has a s tr ik in g  e f fe c t  on the rotatory power
o f the r e su ltin g  a lc o h o l, a® the fo llow in g  ta b le  shows:
d-Methyl n -hexyl d^Methvcvolo^ d-Methylphenyl
oarbinoi hexyl oarbinoi oarbinoi
-V-M.39 5461  + 7 .2 3  £ ^ J ? 4 6 i +  ?1*?2
I t  la  a lso  in te r e s tin g  to examine the o p tic a l rotatory  
p rop erties o f  the fo llow in g  two earbinols containing an 
^  -naphthyl group:
1 . Methyl -naphthyl oarbinoi. (i?i chard and Kenyon,
J . C. S . ,  1514, 121, 111?)
2 . n -K exyl°^ -naphthyl oarb inoi. (11 chard and Kenyon, ib id )
Methyl ^  -naphthyl oarbinoi has a rotatory power o f [ g j
r 7 120®
- 9 .6 l  a t 10° and L?^ J ?4 6 l  - 4 ? .98 a t 120 showing a four fo ld
-J L  O ~
in c re a s e  in  th e  r o ta to r y  power f o r  an in c re a se  in  tem perature
o f  110®• She d isp e rs io n  i s  v i s u a l ly  anomalous a t  10° and
th e  d isp e rs io n  r a t i o  v a r ie s  from 0*833 a t  10° to
z  1,684 a t  X2QU* She ro ta to ry  power o f  n-hexyl
oC -«naphihyl carbinol changes from 54 ** 14*89 at
10®C to  [p ^J  5 4 6 1^  91*34 w ith  a change in  th e  sign o f
ro ta t io n #  w h ils t  th e  d isp e rs io n  r a t io  changes from —
* 6*213 a t  20° to  2L J& Z 2. m 1*700 a t  140° •
oC $461
Kenyon and S nellgrove ( J .C .S , ,  1925% 12£, U 69 )
have s tu d ie d  th e  e f f e c t ,  on th e  r o ta to r y  pow er,of in tro d u c in g  
a  double bond in to  a sim ple a lcoho l o f  th e  type CgH^ CHQH R*
The double bond causes an e x a l ta t io n  in  th e  r o ta to r y  power as  
th e  fo llow ing  t a b l e  shows?
Ca CHOH R ( c / J  ^ 0° CHa -  CH CHOH H j
Irm & thylethyl o a rb in o i - 13*9 1-methylvinyl o arb in o i -33 *7
ethylethyl oarbinoi 0 i - h th y lv in y l  oarbinoi -39*2
1 -n -p ro p y le th y l  c a rb in o l  -1*97 X~n-propylvinyl oarb ino i - 28*2
1 -n -b u ty le th y l  c a rb in o l - 8*13 i-n-butyl'vinyl ca rb in o l - 23*0
The complete r e s o lu t io n  o f  phenylbensyl o arb in o i i s  
s c r ib e d  in  th e  experim enta l p o r t  o f  t h i s  paper* The 
ro ta to r y  powers o f  d, and X, phenylbensyl c a rb in o l  were 
determ ined in  th e  homogeneous s t a t e  a t  d i f f e r e n t  tem peratures 
and f o r  the fo llow ing  w ave-lengths o f  l i g h t 5-
- J l f f  -
The l i g h t  sou rces  were a  mercury vapour lamp and a  l i th ium  
flame# the  l a t t e r  being  produced by p ass in g  a  stream  o f  • 
hydrogen through a  ja r .  con ta in ing  l i th iu m  carbonate  and 
mixing th e  out coming gas w ith  oxygen* .Determinations o f  
r o ta to r y  powers could only he made a t  tem pera tu res  above 6o° 
because th e  a lc o h o l  c r y s t a l l i s e s  r a p id ly  j u s t  below t h i s  
tem pera tu re . The high tem pera tu res  were ob ta ined  by passing  
a s t r e a m 'o f  o i l  through th e  o u te r  ja c k e t  o f  th e  p o la r lm e te r  
tube .
On page 2.3 a re  recorded  th e  s p e c i f ic  r o ta to r y  powers 
f o r  &«*phenylben2iyl Garbino 1 in  th e  homogeneous s t a t e  a t  
v a r io u s  tem p era tu res ,  Ihe  r e s u l t s  show th a t  tem perature  has 
a very  la rg e  e f f e c t  on th e  ro ta to r y  power o f  t h i s  a lc o h o l .  
Assuming t h a t  i t  i s  p e rm is s ib le  to  e x tra p o la te  from th e  
tem perature~ro t a t  ion graph and ass ign  th e  value o f  
(p^] *t &7 * 1 to th e  r o ta to r y  power o f  d^-phenylbensyl 
carb ine 1 a t  2G° then  t h i s  compound e x h ib i ts  a te n fo ld  
in c re a se  in  r o ta to r y  power in cooling  from 12£°C to  20° C, 
Furthermore th e  r o ta to r y  power o f  t h i s  a lcoho l becomes th e  
l a r g e s t  y e t  recorded  f o r  a  secondary alcohol# The ro ta to ry  
d isp e rs io n  c o e f f ic ie n t  i s  a lso  notew orthy; i t  v a r ie s  from 
1.791 to  2 , ^ 6 9 . In F igure  I  a re  given the te m p e ra tu re - ro ta t io n  
curves f o r  d-pherjylbenssyl oarb ino l in  th e  homogeneous s ta te #
*he graph in d ic a te s  t h a t  th e  sign o f  th e  r o ta t io n  may become 
n e g a tiv e  a t  h ig h e r ,  tem pera tu res . In F igure I I  th e  re c ip ro c a ls
-~ 3 jL  -
of th e  s p e c i f i c  r o ta to ry  powers o f  t h i s  a lco h o l  in  th e  homo** 
genecus s t a t e  a re  p lo t t e d  a g a in s t  A2  f o r  d i f f e r e n t  
tem pera tu res  * I t  i s  seen th a t  th e  curves a re  no t l i n e a r  and 
th e re fo r e  t h i s  compound r e q u ire s  a Prude equation  o f  more than 
one term to  express  i t s  o p t i c a l  r o ta to ry  d is p e rs io n ,  (Dowry), 
The magnitude o f  th e  e f f e c t  o f  so lv e n ts  on th e  r o ta to r y  power 
o f  phenylbenzyl c a rb in o l 1 $ almost w ithout p a r a l l e l  f o r  a  
secondary c a rb in o l .  In e th y l  a lco h o l th e  s p e c i f i c  r o ta to ry  • 
power o f  th e  d -  isomer i s  (p£ j  dr 64 , 0 9 # w h i l s t  in  p y r id in e  
s o lu t io n  th e  .sp e c if ic  ro ta to ry ' power i s  (p£.J ^4 ^  **11 , 9 0 , In 
feen&ene so lu t io n  th e  d isp e rs io n  i s  anomalous, In f i g u r e  I I I  
a re  p l o t t e d  th e  r e c ip ro c a ls  o f  th e  s p e c i f i c  r o ta to r y  powers o f  
d~ybenylbensy 1 c a rb in o l  in  d i f f e r e n t  so lv e n ts  a g a in s t  
and again  n o n - l in e a r  curves a re  o b ta in ed . She c h a r a c t e r i s t i c  
diagram o f  <Srphenylbensy 1 c a rb in o l i s  drawn in  f ig u re  IV.
This diagram i s  i n t e r e s t i n g  because i t  con ta ins  experim enta lly  
determ ined p o in ts  in  th e  n eg a tiv e  quadrant o f  th e  graph, and 
such p o in ts  a re  r a r e ly  ob ta ined . Before one could draw on th e  
graph (IV) b o rd e rs  w ith in  which anomalous d isp e rs io n  should 
occur one would have to d e f in e  th e  term anomalous d isp e rs io n  
very c a r e f u l ly .  C onsidering th e  d-issoraer in  beaeene so lu tion#  
th e  ro ta to r y  power f o r  Xhe v io le t  l i n e  i s  more Moxtro* than  
i s  th e  r o ta to r y  power fo r  th e  green  l i n e ,  yet on the  o th e r  
hand th e  r o ta to r y  power f o r  th e  green l in e  - i s  more laevo than 
i s  th e  r o ta to r y  power f o r  th e  v i o l e t .
The a c e ta te  o f  l-phenylbenssyl c a rb in o l was prepared and
i t s  o p t i c a l  r o t a to r y  powers measured a t  d i f f e r e n t  temperature® 
and on p ag e 2^ ^  a re  recorded the  s p e c i f i c  ro ta to ry  powers o f  
t h i s  e s t e r .  ' This a c e ta te  i s  d e x t ro - ro ta to ry  and h as  a f a i r l y  
la rg e  t m p  e ra tu re ~  ro t  a t  1 o n c o e f f ic ie n t  h u t  o p p o s ite  in  sign to  
th a t  o f  th e  p a ren t  a lc o h o l .  Thus a t  130°th e  s p e c i f i c  r o ta t io n
+■ 28.00 , The t e n p e r a tu r e - ro ta t io n  curves a re  drawn in  F igure  V 
and in  f ig u r e  VI a r e  p lo t t e d  the  re c ip ro c a ls  o f  th e  s p e c i f i c
I f  th e  r o ta to r y  power o f  an o p t i c a l ly  a c t iv e  compound which 
e x h ib i t s  complex ro ta tory  d isp e rs io n  i s  very  s u s c e p t ib le  to change 
in  e x te rn a l  c o n d i t io n s ,  i t  i s  q u i te  p o s s ib le  th a t  a r e v e r s a l  o f  
sign o f  r o ta t io n  and even anomalous d isp e rs io n  w i l l  be achieved 
w ith in  th e  range o f  o rd inary  experim ental c o n d i t io n s .  Whereas 
in th e  case o f  a compound which i s  not so s u s c e p t ib le ,  the  
experim enta l co n d it io n s  would have to  be extended cons iderab ly  
b efo re  a r e v e r s a l  o f  s ign  and anomalous d isp e rs io n  became 
ev id en t.  In view o f  t h i s ,  what i s  th e  s ig n i f ic a n c e  o f  th e  sign 
of r o t a t i o n  and o f  anomalous d isp e rs io n ?  I s  I t  l i k e ly  th a t  a 
c a re fu l  study o f  th e se  problems from th e  p o in t  o f  view o f  th e  
e le c t ro n ic  theory  o f  valency would rev ea l th e  t r u e  n a tu re  o f  
o p t ic a l  r o ta to ry  d isp e rs io n ?
With regard  to  th e  p re p a ra t io n  o f  phenylbenzyl ca rb in o l
c e r ta in  p o in ts  o f  i n t e r e s t  a r i s e .  In 1901 Grignard (Chern.
Cent. 19011 1 1 , 6 2 3 ) desc ribed  two experim ents invo lv ing  th e  
use o f  benzy l bromide and magnesium» He t r e a t e d  magnesium
w ith  benzy l bromide and added benzaldehyde to  th e
+• 4 3 .8 1  w h i ls t  a t  17* i t  has a value  o f  w  3461
ro ta to r y  power f o r  d i f f e r e n t  tem peratu res a g a in s t  ? \
product in  th e  hope o f  o b ta in in g  phenylbenzyl carb inol#  b u t 
he o b ta in ed  only  dibenzyl* He considered  th a t  In  t h i s  case 
the aldehyde d id  no t r e a c t  in  the  u su a l way* Yet on t r e a t i n g  
th e  r e a c t io n  p roduct o f  benzyl bromide and magnesium w ith 
acetone he o b ta in ed  a  33 /^  y i e ld  o f  dimethyl benzy l c a rb in o l ,  
to g e th e r  w ith  some d ib en zy l.  Three y ea rs  l a t e r  H ell (Ber. 
1904 # 452} showed th a t  phenylbenzyl c a rb in o l  could be
prepared  i f  s p e c ia l  a t t e n t io n  be given to th e  temperature*
The form ation  o f  d ib e n sy l  ta k es  p la ce  in the  f i r s t  p a r t  o f  
the  r e a c t io n  owing to  th e  a c t io n  o f  benzyl c h lo r id e  on th e  
b en zy 1m agn e e 1u?* c h lo r id e .  This tendency o f  a second m olecule 
of a  h a l id e  to  r e a c t  w ith the  magnesium complex i s  g r e a te r  in  
the cases o f  c h lo r id e s  and bromides than i t  i s  in  the  case o f  
io d id e s ,  f u r t h e r  or© i t  in c re a se s  with th e  m olecu lar  weight 
of th e  a l k y l - o r  a r y l  r a d i c a l ,  and eventually#  as  in  th e  case 
of  hexy l bromide, i t  becomes the  main reac tion*  In the case 
of  phenyl bromide, d iphenyl in  vary ing  amounts i s  always 
produced* I f  the  tem pera tu re  i s  allowed to  r i s e  during th e  
a d d it io n  o f  benzyl ah lo r id e  to magnesium and e th e r  a la rg e  
amount o f  d ibenzyl r e s u l t s *
ih en y lb en zy l c a rb in o l has been obtained, in  an o p t i c a l ly  
a c t iv e  form, by Lev one (£. Mai.* S u s - - .  1925, J g ,  507-13).
He o b ta in e d  a hydrogen p h th a l i c  e s t e r  with a ro ta to ry  power
the r e c r y s t a l l i s a t i o n  mother l iq u o r s  had a ro ta to ry  power of
20
B
and t h i s  on decomposition gave an a lco h o l having a ro ta to ry
power o f D "f~ 1^*54 • ?he hydrogen p h th a l ic  e a te r  from
20
V
The rotatory .powers- and d ispersion r a t io s  o f  
d—phenylbenayl carbinol in  various eolventeW
C m &  4258 J46 l  $7So 5893 6708 4 ^ 8
f y r id ln e  -14 . 15 -11 .00  - 10.20 - 9 .8 1 - 8*45 1 .2 8 6
Chloroform -12*02 - 9 . 7 I  - 9 .1 0 - 8 .5 0 - 7*65 1 .2 3 7
Carbon
b isu lp h id e  - 9*00 -3 * X$ -7*50 - 7 .2 0 - 6 .4 5 1 .1 0 6
Bens.ene - 0 .2 0 -3  *00 - 3 ,0 0 - 3 .0 0 - 3*00 0 .0 6 6
Carbon t e t r a  
ch lo rid e  +-6*90 4- 1 .0  -+Q .6 +  0*5 - 0 .2 6 . §00
Acetone +44*63 + 2 2 *10+1 9 .1 + 1 7 .8 +  15.7 2 .190
Ethyl -
a lcoho l -f—120 * 8 +  6 4 .09  +55*5 +5 2 .8 + 3  8 .7 1 .884
Ethyl
a lcoho l a t
17 C -+1 2 6 .8 +  65*4 4-57.2 1 . 9 3 4
'the r o t a t o r y  powers; and d isp e rs io n  r a t i o g  o f  the.
a c e t a t e  o f  l-p h e .n y lb en ^ y l c a r b in o l  i n  th e  
ho.moaeneous s t a t e  a t  d i f f e r e n t  t e m p e r a tu r e s *
fo C ]
t  m 0 ° 4358 5461 5780 5893 6708 V  4338 
oC  54 61
l j o ° +  7 8 .1 8 +  4 3 .8 1  + 3 8 .4 6 + 3 6 .8 6  + 2 7 .8 2 1 .784
120° 7 6 .5 4 4 3 .0 9 3 7 .9 2 3 6 .1 8 2 6 .6 6 1 .7 7 6
110° 7 4 . §4 4 2 .0 2 3 7 .2 6 3 5 .3 8 2 6 .3 1 I .766
OQ0 7 0 .9 8 4 0 .3 3 3 5 -6 2 3 4 .4 9 25 .25 1 .760
70° 66.43 3 8 .0 6 3 3 .2 2 3 1 .8 1 2 3 .0 5 1 .7 4 5
50° 5 9 .7 5 3 5 .1 5 3 0 .2 8 2 9 .0 0 2 2 .0 2 I .698
30° 5 2 .2 4 3 1 .0 9 2 7 .07 2 5 .6 5 1 9 .6 1 1 .6 8 0
l ? o 4 7 .1 2 2 3 .00 2 4 .52 2 3 .3 1 17 .65 1 .6 8 2
The d e n s i t i e s  o f  th e  a c e t a t e  o f  l*»ghenylTbert,gyl,. 
c a r b in o l  a t  d i f f e r e n t  t m o e r a t u r e g .
17° C
u-
1*0831 90°
t
A  
U- .
1*0214
30° 1 .0723 110* 1*0041
5o° 1 .0 120° 0*99?8
70 0 I . 038O 130° 0 .9 8 7 0
The rotatory powers .of .diphenyl benzyl carbinyl 
hydrogen phthalate in d iffer e n t so lv e n ts .
c * #S 6708 9893 5780 5461 4358
Acetone -fil.O Q  ■+ 12 ,01 -*-12.50 -+ 14 .71 -+-3 2 .8
xienaene ry fr>«»{ *f - 8 .9 •9 .0 -9 .1 -9 .7 1
Ghlorofoxm - 4 .2 9 *+. 62 -4 .7 -5 .1 -5 .3
.Ethyl a lcohol- + n - p 38.75
The- rotator?/ ncvrers (observed) of the Ace■tate
f ilJ l^ n h e n y lM il^ l carbinol^__S i* m tube.
°C 6708 5893 57 so 5461 4358
tr
X? 9 .5 8 12 .73 1 3 .2 8 1 5 .1 6 2 5 ,5 1 1 .083 1
30 10 .5 1 1 3 . 7? 1 4 .5 1 1 6 .6 6 28 .00 1.0723
?o 11.61 15 .30 1 6 .0 1 1 8 .5 5 3 1 .5 2 1 .0552
70 12.38 1 6 .3 1 17.24 19.75 3 4 .4 8 1 .0380
90 12.90 1 7 .6 2 18.19 2 0 .6 0 3 6 .2 5 1.0214
110 1 3 .2 1 1 7 .7 6 1 8 ,7 0 21 .2 5 37.61 1.0041
120 1 3 . 2? 18 .01 18.88 21.45 3 8 .1 0.9958
130 13.46 18 .1 9 18.98 2 1 .6 2 3 8 .5 8 O.987O





E xperim en ta l.
The preparation o f  di-phenylbenzy 1 carb lno l.
A y ie l d  o f  &i~phenylbm z y l  c a rb ln o l  was p repared  by
#
c lo se ly  fo llow ing  th e  method given below. 24 grama o f  magnesium 
were cleaned and d r ied  a t  110° f o r  two hours  and placed-“in~-»" 
th re e  necked f l a s k  which was f i t t e d  w ith a m echanical s t i r r e r ,  
a condenser and a  dropping fu n n e l,  th e  magnesium was j u s t  covered 
with e th e r  ( d i s t i l l e d  from sodium) and a  small c r y s t a l  o f  iod ine  
added* A m ixture  o f  benzyl ch lo r id e  (126 grams) and tw ice i t s  
volume o f  dry e th e r  was 2*un in  vexy g rad u a l ly  and th e  s t i r r e r  
was s ta r te d *  I f  th e  io d in e  i s  added b e fo re  th e  benny 1 c h lo r id e  
the r e a c t io n  commence® a t  once and thus the., r a te  o f  flow of. the 
benzyl c h lo r id e  can be f ix e d  a t  once and no danger o f  o v e r e a t i n g  
r e s u l t s .  I f  th e  io d in e  i s  om itted  th e  rea c t io n  i s  some two hours 
In cQrmmeing* Throughout th e  experiment th e  f la s k  was k ep t 
immersed In a hath  o f  cold water* and th e  r a t e  o f  flow o f  th e  
benzyl c h lo r id e  was so re g u la te d  th a t  i t  took some s ix  hours 'to 
add th e  whole amount. S t i r r i n g  I s  .an im portant f a c t o r  in  t h ’ s 
oqperusent. By th e  time th e  benzyl c h lo r id e  had been added, a l l  
the magnesium had been used up except f o r  a small amount of 
dark coloured powder* and a dark g reen -b lue  l iq u id  remained., 
Toward© th e  end o f  th e  re a c t io n  more e th e r  must be added otherw ise 
th e  m ix tu re  in  the  f la s k  becomes v iscous and f u r th e r  reac tio n  
i s  alm ost in h ib i t e d .
According to Gilman and .I'eyera U #AmerTChem.8o c , « 1923*
4 g , 1J 9 ) only 90£: o f  th e  magnesium-complex i s  formed, in  most
— 3  o  -■
cases ,  In  a  Grlgnard r e a c t io n .  Therefore  only $6 grams o f  
benz&ldehyde mixed w ith  an equal volume o f  dry e th e r  were added 
slowly to  th e  magnesium complex w h i ls t  th e  f la s k  was cooled in  
iced  w a te r .  The r e a c t io n  was f a i r l y  v igo rous . A f te r  th e  a d d i t io n  
o f  a l l  th e  benzaldehyd© th e  product was allowed to  s tand  over­
n ig h t b e fo re  decomposition in  o rd e r  to  allow th e  r e a c t io n  to  
complete i t s e l f .  Iced  w ate r  was then  added ra p id ly  to  th e  
product and th e  p r e c i p i t a t e  o f  magnesium hydroxy ch lo r id e  was 
d isso lv ed  in a s l i g h t  excess o f  h y d ro ch lo r ic  a c id .  The fo llow ing  
equa tions  r e p re se n t  th e  course o f  th e  re a c t io n
The re a c t io n  m ix tu re  was e x t ra c te d  with e th e r  and the
e th e r e a l  e x t r a c t  was d r ie d  over potassium  carbona te . The e th e r
was taken  o f f  and w h i l s t  th e  r e s id u a l  l i q u id  was s t i l l  warm
400 ccs o f  petroleum  e th e r  (40° -60°) were added. On coo ling  a
p a le  yellow  c r y s t a l l i n e  s o l id  se p a ra te d . The c r y s t a l s  m elted  a t
6l °  b u t  two cry s t a l l i  s a t  ion s from petroleum e th e r  co n ta in ing
o
about o f  benzene r a i s e d  th e  m e ltin g  p o in t to  6? a t  which 
tem pera tu re  i t  remained cons tan t even a f t e r  two f u r th e r
c r y s t a l l i  s a t io n s  from petroleum e th e r  and on© from e th y l  a lco h o l.
The product co n s is ted  o f  w h ite  n e e d le s ,  and th e  y i e l d  was 1^4 gms
Hx 0
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i . e .  o f  t h e o r e t i c a l  amount. Various m e ltin g  p o in ts  have
been given f o r  phenylbenzyl c a rb ln o l .  The fo llow ing  a re  a 
s e l e c t i o n ;
L im pricht and Schwauert A. 115»,. 62 62°
K e ll  Her, | £ ,  4^6 66-67°
Bacon C. 1 9 0 8 , 794 67- 68°
The product o b ta in ed  by th e  experiment d esc r ibed  in- th e  
foregoing was c a r e fu l ly  d i s t i l l e d  under reduced p re s su re ;  i t  
d i s t i l l e d  unchanged (b.p* 1? ? ° / Ijuwa) and s t i l l  gave a m e ltin g  
p o in t  o f  67° .  The ca rb ln o l  r e q u i r e s  c a re fu l  trea tm en t because 
o f  i t s  tendency to lo se  w ate r  and form a t i lb e n e .  A small 
amount o f  th e  ca rb in o l  was d i s t i l l e d  under o rd in a ry  p re s s u re  and 
a w hite  c r y s t a l l i n e  substance was o b ta ined  which gave, a f t e r  
c r y s t a l l i s a t i o n  from a lc o h o l ,  a m e ltin g  p o in t  o f  122° ,  th e  
m e ltin g  p o in t  recorded f o r  s t i lb e n e .  He'll reco rd s  having had 
some d i f f i c u l t y  in  inducing th e  phenylbenayl c a rb in o l  to  
c r y s t a l l i s e  from th e  re a c t io n  p ro d u c t .  This was probably because 
o f  th e  unchanged benzaldehyd© o r  benzyl c h lo r id e .  In th e  
experiment now d escr ibed  no t ro u b le  was experienced because 
p r a c t i c a l l y  no benzyl c h lo r id e  nor benzaldehyde remained unreac ts! .
Phenylbenzvl Caybinvl Hydrogen P h th a la te .
B ienylbenzyl c a rb in o l  (120 grams) was mixed w ith  one and a  
t e n th  o f  the  t h e o r e t i c a l  q u a n t i ty  o f  p h th a l io  anhydride which had 
p rev io u s ly  been p u r i f i e d  by c r y s t a l l i s a t i o n  from dry chloroform
•  3 A  •
to  f r e e  i t  from p h th a l l c  a c id .  This m ix ture  was h ea ted  a t  120° 
f o r  twenty fou r hours* The product was t r e a t e d  w ith  a d i lu t e  
s o lu t io n  o f  ©odium carbonate in o rd e r  to  d is so lv e  th e  phenyl-
th e  unchanged c a rb in o l  was e x tra c te d  .with ether* A fte r  removing 
th e  e th e r  from th e  so lu tio n  by a c u rren t o f  s i r ,  th e  so lu t io n  was 
a c i d i f i e d  by th e  a d d i t io n  o f  a  l i t t l e  mor« than the  t h e o r e t i c a l  
q u a n t i ty  o f  h y d ro ch lo r ic  a c id .  The hydrogen p h th a l ic  e s t e r  was 
thrown out o f  th e  so lu t io n  as a c r y s t a l l i n e  p r e c i p i t a t e  and was 
e x t ra c te d  w ith chloroform . The chloroform so lu t io n  was d r ied  
-over calcium c h lo r id e  to  p r e c i p i t a t e  th e  phth& lio a c id  which i s  
In so lu b le  in dry chloroform* A fte r  removing th e  chloroform the  
hydrogen p h th a l ic  e s t e r  remained and t h i s  was p u r i f i e d  as follow s 
The e s t e r  was d isso lv ed  in  th e  sm a lle s t  q u a n t i ty  o f  e th e r  and 
f i l t e r e d *  Petroleum e th e r  was then added and on stand ing  fo r  
some hours  th e  phenylbensyl carM nyl hydrogen p h th a la te  
c r y s t a l l i s e d  in  th e  foun o f  sm all w hite  needles* F u rth e r  t r e a t ­
ment w ith  e th e r  and petroleum e th e r  y ie ld ed  a pro u c t  which had 
a m e lt in g  p o in t  o f  131°. Y ield  Xy2 grume, $l)i th eo ry .
The pure product was t i t r a t e d  w ith s tandard  potassium 
hydroxide u s in g  pheno lph tha le in  a® in d ic a t e r .
0 ,7 3 6 0  grama of phenylbenzyl c&sbinyl hydrogen p h th a la te  were 
d is s o lv e d  in  2Cccs o f  e th y l  a lco h o l and req u ired  for n e u tra l isa t io n
b en zy l ca rb in o l hydrogen p h th a la t e ,  and a f t e r  s tan d in g  overnight
20 cos o f  e thy l a lcoho l used 
re q u ire d  fo r  n e u t r a l i s a t io n
20*6p cos o f  0*lo63'^ KQK 
- 0 . 6-
Therefore  0,7360 grams o f  th e  
hydro gen ph th  a l i e  e s t e r  
req u ire d  fo r  n e u t r a l ! s a t io n 20*05
- 3 3
C a lcu la ted  from this f ig u re  the m olecu lar  weight i s  346.7
The t h e o r e t i c a l  m o lecu lar  weight c a lc u la te d  from the
formula, c h o  i s  3 4 6 .
\ / (COOC H 1
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The R eso lu tion  o f  Phenylbengyl C arbinyl Hydrogen. P h th a la te .
gjnall amount a o f  th e  hydrogen p h th a l lc  e s t e r  were d isso lv ed  
in  se p a ra te  amount a o f  acetone and t r e a te d  w ith  the  t h e o r e t i c a l  
amounts o f  th e  fo llow ing  a lk a lo id s ,  b ru c in e ,  s tsy ch n in e , 
m orphine, q u in in e , qu in id in e  and c inchonine, A c r y s t a l l i n e  
s a l t  was o b ta in ed  only in  the  case o f  qu in ine , and even in  t h i s  
ease th e  c r y s t a l s  tended to  become o i l y .  I t  was n o tic e d  th a t  
good acetone was necessary  in  o rd e r  to  ob ta in  good c ry s ta l s  
o f  the  qu in ine s a l t .  R e d is t i l l e d  commercial acetone  would not 
allow  th e  qu in ine  s a l t  to  c r y s t a l l i s e ,  bu t w ith  ace tone , 
p u r i f i e d  from Sodium Io d id e ,  used as so lven t th e  quinine s a l t  
was r e a d i ly  o b ta ined  as b e a u t i f u l  -s ilky  n ee d le s .
The nu in 1 d ine s a l t  o f  phenylbengyl ca rb in y l  hydrogen 
p h th a la te  was ob ta ined  by adding q u ln id in e  to  an e th y l 
a lc o h o l ic  s o lu t io n  of th e  hydrogen p h th a l l c  e s t e r .  The mother 
l iq u o r  on decomposition by th e  ad d i t io n  o f  d i lu t e  h y d ro ch lo r ic  
a c id  gave a hydrogen p h th a l lc  e s t e r  which was s l i g h t l y  dextro* 
r o ta to r y ,  ■ The crop o f  c r y s t a l s  o f  th e  cu in ld in e  s a l t  o f  
phenylbenzyl ca rb in y l hydrogen p h th a la te  were c r y s t a l l i s e d  
s e v e ra l  tim es from e th y l  a lcoho l and. a f t e r  each, 
c r y s t a l l i s a t i o n  a p o r t io n  o f  the  l e s s  so lub le  f r a c t io n
coaverted  in to  th e  hydrogen p h th a l lc  e s t e r  and th e  ro ta to ry  
power o f  t h i s  was taken* The su ccess iv e  r o ta to ry  powers 
In c re a sed  very slowly in  th e  laevo d i r e c t io n  and th e re fo r e  
a t t e n t io n  was d iv e r te d  to  th e  qu in ine s a l t .
The quinine, sa lt, o f  phenylben&yl ca rb in y l  hydrogen  p h th a la te  
o b ta in ed  by f i l t e r i n g  o f f  th e  acetone so lu t io n  were found to 
be b u t s l i g h t l y  so lu b le  in  cold  e th y l  a lco h o l b u t  f a i r l y  
so lu b le  in  h o t alcohol* A f te r  two c r y s t a l l i s a t i o n s  from 
t h i s  so lv en t a p o r t io n  o f  th e  l a s t  crop o f  c r y s ta l s  was 
decomposed to  th e  hydrogen p h th a l lc  e s t e r  in  o rd e r  to determine 
th e  r o ta to r y  power; th e  qu in ine  s a l t  i t s e l f  being  much too 
in s o lu b le  in  o rd in a ry  so lven ts*  The r e s u l t in g  hydrogen 
p h th a l l c  e s t e r  was re c r y s t a l l i s e d  from a c e t i c  a c id  and then 
from e th e r  and petroleum  ether*  I t  showed a r o ta to r y  power o f  
4 6m - 3 1 .6  in  e th y l  alcohol* Three more c r y s t a l l i s a t i o n s  
o f  th e  qu in ine  s a l t  were n ecessa ry  to  b r in g  th e  r o ta to ry  power 
to  a  co n s tan t va lue  ( ^ ]  In 99/* e th y l  a lco h o l
so lu t io n )#
Phenylbensy! ca rb in y l  hydrogen p h th a la te  (100 ®ns) were 
d is so lv ed  in  200oca o f  warm ace tone ,and  t r e a te d  w ith  110 grams
o f  pure q u in in e , shaking and warming u n t i l  so lu t io n  was 
complete# On s tand ing  so f t  s i lk y  n ee d le s  o f  th e  Impure dA-XB 
se p a ra te d ,  and th e se  were f i l t e r e d  a t  th e  pump* '-washed with 
60ccs o f  h o t  acetone and p ressed  thoroughly , The dAlB s a l t  
was c r y s t a l l i s e d  four tim es from one and a h a l f  tim es i t s  
weight o f  e th y l  a lcoho l (96/*) th e  r e s o lu t io n  being  followed
by decomposing a sample o f  each crop o f  c r y s t a l s  and d e te r ­
m ining th e  r o ta to r y  power o f  th e  hydrogen p h th a l io  e s te r*  She 
q u in in e  s a l t  was decomposed by  d is so lv in g  in  th e  sm a lle s t  
q u a n t i ty  o f  ho t a lco h o l and pouring  th e  so lu t io n  In to  s l i g h t  
excess o f  d i lu t e  h y d ro ch lo r ic  ac id .  The p r e c i p i t a t e  o f  th e  
d -p h th a l io  e s t e r  was f i l t e r e d ,  washed w ith  d i l u t e  h y d ro ch lo r ic  
a c id  and d r ied  on a  porous p la t© . A f te r  c r y s t a l l i s a t i o n  from 
40ccs o f  90% a c e t i c  a c id ,  th e  product was d isso lv ed  in  th e  
minimum q u a n t i ty  o f  e th e r  and c r y s t a l l i s e d  by the  a d d i t io n  of  
petroleum  e th e r ,  d-phenylbensyl c a rb in y l hydrogen p h th a la te  
was o b ta in ed  in  th e  form o f  f in e  w hite  need les  m elting  a t  131°, 
and hav ing  a r o ta to r y  P°wer0 ^ J ^ 4 | ^  2 +  3 8 , 7?  in  99/* e th y l  
a lc o h o l ,  (C * ?;€} Pag© co n ta in s  a c h a r t  o f  th e  r e s o lu t io n  
The y i e l d  ob ta ined  was 31  grams o f  pure product ( 63? )  b u t  
a n o th e r  7 grams were ob ta ined  by working up th e  mother l iq u o r s
^-pheny lbensy l ca rb ln o l
d -fh en y lb en sy l ca rb in y l  hydrogen  p h th a la te  (30 gas) were 
g e n t ly  b o i le d  w ith  s l i g h t  excess o f  d i lu t e  sodium hydroxyde 
fo r  f i f t e e n  m in u tes , th e  product ex tra c te d  w ith  e th e r ,  th e  
e th e r e a l  so lu t io n  washed w ith  w ate r  and d r ie d  over anhydrous 
sodium su lp h a te .  The e th e r e a l  so lu t io n  was f i l t e r e d  from the 
sodium su lp h a te ,  evaporated to  ©snail bulk  and mixed w ith  
petro leum  e th e r  to  p r e c i p i t a t e  the a lc o h o l .  This had a 
m e lt in g  p o in t o f  67° and a ro ta to ry  power o f  (06j  +  64.09  
in  ?? so lu t io n  of  99/* e th y l  a lc o h o l .
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The r o ta to r y  powers o f  d-phenylbenzyl carbincT-were 
d-^ttrained  in v a r io u s  so lv e n ts  and f o r  l i g h t  o f  f iv e  d i f f e r e n t  
wave-lengths* The ro ta to r y  power in  th e  homogeneousvstate
was determ ined a t  tem pera tu res  from 6o° to  12$® $ 'u$tng  a  $6hm.-\ ;
' :• I
ja c k e te d  tub# and a  stream  o f  h o t m in e ra l  o il*  Owing to  the  ’ 
eudden f re e z in g  o f  th e  a lc o h o l a t  a l i t t l e  below 60° no 
o b se rv a tio n s  could  be made below t h i s  tem pera tu re , ’ Th©|
V v -
r o ta to r y  power o f  th e  cooled  a loohol was determined i n ^ t h y l  
a l c o h o l ic  s o lu t io n  and found to  be i d e n t i c a l  w ith  th a t  ob ta ined  
p re v io u s ly ,  whence i t  fo llow s th a t  no racem isa tion  had taken 
p la c e .
The d e n s i t i e s  were determ ined in  a pyknometer o f  capac ity  l*2oc.
JL-fhenylbenzyl c a rb in y l  hydrogen p h th a la te
The mother l iq u o r s  co n ta in ing  th e  more so lu b le  f r a c t io n s  
o f  th e  q u in in e  s a l t  were decomposed w ith  d i l u t e  h y d ro ch lo r ic  
acid* and th e  r e s u l t i n g  hydrogen p h th a l ic  e s t e r  p u r i f i e d  by 
c r y s t a l l i s a t i o n  from a c e t i c  a c id ,  e th e r  and petroleum e th e r  
as  p re v io u s ly  d esc r ib ed , An attem pt was now made to  o b ta in  
a s a l t  o f  d -c inchon ine  u s in g  e th y l  a lc o h o l  as  a so lv e n t ,  but 
no c r y s t a l l i n e  s a l t  could be ob ta ined . On th e  a d d i t io n  o f  
methyl a lc o h o l ,  however, b e a u t i f u l  s i lk y  c r y s t a l s  o f  th e  
cinchonine s a l t  se p a ra te d . These were f i l t e r e d  o f f  and 
r e c r y s t a l l i s e d  from a  la rg e  volume o f  methyl a lc o h o l .  A fte r  
decomposition w ith  d i lu t e  h y d ro c h lo r ic  a c id  th e  r e s u l t in g
hydrogen p h th a l lc  e s t e r  ( a f t e r  p u r i f i c a t io n )  showed a ro ta to ry  
power o f  ( K l  g 6 l  | i± § _ X _ l£ a ^ 6o ,  _30>7 ln  ^  e th y l
a lc o h o l .  P a r t i a l l y  a c t iv e  l~phenylbenzyl c a rb in y l  hydrogen 
p h th a la t e  (J'O grams) were d is so lv ed  in  IJfo ccs o f  h o t methyl 
a lc o h o l  and mixed w ith  42.*? grams o f  d -c inchon ine . C ry s ta ls  
o f  th e  lAdB se p a ra te d . These were f i l t e r e d *  washed w ith  JQccs 
o f  h o t  methyl a lcohol*  and a  p o r t io n  d r ie d .  The ro ta to ry  power 
o f  th e  cinchonine s a l t  was determ ined and a f t e r  s ix  c r y s t a l l i s a ­
t io n s  from m ethyl a lco h o l the  decrease  in  r o ta t io n  became very 
sm all,  a f t e r  each c r y s t a l l i s a t i o n .  One more c r y s t a l l i s a t i o n  
from a m ix tu re  o f  about 10$  acetone in  methyl a lco h o l was 
s u f f i c i e n t  to  b r in g  th e  ro ta to ry  power o f  the  ©alt to  a constan t 
v a lu e ,  g^4 (>x ~ B2 . 3 O e th y l  alcohol* I t  was subse­
qu en tly  found t h a t  when th e  r e s o lu t io n  o f  th e  p a r t i a l l y  a c t iv e  
1-d l-hydrogen  p h th a l ic  e s t e r  i s  c a r r ie d  out w ith  t h i s  m ixture 
Of ace tone and methyl a lco h o l th e  cinchonine s a l t  a t t a i n s  a 
co n s tan t r o ta to r y  power a f t e r  fo u r  c r y s t a l l i s a t i o n s *  The 
cinchonine s a l t  was d isso lved  in  e th y l  a lco h o l and th e  so lu t io n  
poured in to  a s l i g h t  excess o f  d i lu t e  h y d ro ch lo r ic  acid* The 
JL-hydrogen p h th a l i c  e s t e r  was f i l t e r e d  and p u r i f i e d  as  
d escr ibed  f o r  th e  dextro-isom er* This p rocess gave 1-pheny l-  
benzy l c a rb in y l  hydrogen p h th a la te  having  a r o ta t i o n  o f  
c o  t , ,  ■ Bo in  e th y l  alcohol* Y ie ld  m J1 grams, K.p*131°
OX
The a lc o h o l  was o b ta in ed  from t h i s  and possessed  a ro ta to ry  
power o f ‘ M  5 4 6 !  ■ - *  .04 in  e th y l  alcohol*  C » §$* Y ield  &
Ip .1  grams,
-
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The ch a r t  o f  th e  r e s o lu t io n  I s  given on p a g e #
i~phenylbenay1 c a rb in y l  a c e ta te
l~ B im y lben zy1 c a rb in o l  {*> grams) were h ea ted  f o r  an hour
a t  100° w ith  1*4 grams ( a l ig h t  excess)  o f  a c e t i c  anhydride*
The product was d i lu te d  w ith  e th e r  and th e  e th e r e a l  so lu t io n
washed w ith sodium carbonate  so lu t io n  and d r ied  over sodium
sulphate*  A fte r  d i s t i l l i n g  o f f  th e  e th e r  th e  product was
d i s t i l l e d  under low p re s su re  and a th ic k  c o lo u r le s s  d i s t i l l a t e
was o b ta ined  b*p* 178-182°/ l$ tm , On co o ling , however# th e
product became alm ost com pletely c r y s t a l l i n e .  The c r y s ta l s
wad o i ly  l i q u i d  were se p a ra te d  and i t  was found th a t  the
form er c o n s is te d  o f  unchanged a lco h o l w h i ls t  th e  l a t t e r  was
ap p aren tly  th e  a c e ta te  b .p .  182°/l?mm• The y i e ld  o f  the  e s t e r
was too sm all to  use in  th e  p o la r im e te r  tube# th e re fo r e  a
second method o f  e s t e r i c a t i o n  was t r i e d  with g r e a t e r  success .
Ij-phenylbenzyl c a rb in o l  (6  grains) were d isso lv ed  in  l^cos  o f
dry p y r id in e  ( d i s t i l l e d  from potassium hydroxide) and 3 grams
o f  a c e ty l  c h lo r id e  were added slowly w ith  shaking. Heat was
developed and a  w h ite  p r e c i p i t a t e  came down. The product wsg
allowed to  s tand  overn igh t and was then  t r e a te d  w ith  w ater  and
e x t ra c te d  w ith e th e r .  The e th e re a l  so lu t io n  was washed with 
d i lu t e  h y d ro c h lo r ic  ac id  and d r ied  over sodium su lp h a te .  She
e th e r  was removed and the  product d i s t i l l e d  under diminished
p re s s u r e ,  and a c o lo u r le s s  o i ly  l i q u i d  was obtained# Bp m
i ■
l 82°/lpmm. Y ie ld  -  6*3 gm* On h y d ro y s is  w ith  a lc o h o l ic
- krl ~
potassium  hydroxide a  t i t r a t i o n  number was o b ta in ed  which 
corresponded very  c lo s e ly  w ith  th e  t h e o r e t i c a l  m olecu lar  weight 
o f  pheny lbenzy lcafb iny l ace ta te*
0*2004 gram o f  l a t e r  req u ired  f o r  h y d ro ly s is
11*400 o f  0 .102 H a lc o h o l ic  KOH.
M. w t. determined « *11*4 X *102 
* 241*1 g ramsMi 11 <l a m tHWH  I. «*rii
Thee r e t  i c a l  U.» wt* o f  
phenylbenzyl c a rb in y l  a c e ta te  » 240 
The r o ta to r y  powers o f  th e  a c e ta te  o f  1-phenylbenzyl ca rb in o l  
were determ ined a t  d i f f e r e n t  tem pera tu res  and f o r  l i g h t  o f  
d i f f e r e n t  wave-lengths* The s p e c i f i c  ro ta to ry  power o f  th e  
e s t e r  was found to  tie (<*] f -  2 8 .0 0  a f t e r  th e  ro ta to ry
powers had been reco rd ed ..  A p o r t io n  o f  th e  e s t e r  was hydrolysed 
and th e  r e s u l t in g  phony lbenssyl c a rb in o l  had a s p e c i f i c  r o ta to ry  
power i d e n t i c a l  w ith  th a t  o f  the  specimen used  to  prepare  the  
e s t e r ;  time showing th a t  no racem isa tion  had taken p lace  
during e a t e r i f i c a t i o n  and th e  subsequent h e a t in g .
Attempted p re p a ra t io n  o f  the  p - to lu en e  su lohonate 
o f  l-phen.vlben&yl c a r b in o l* •
I t  has been shown (P h i l l ip s*  J .C .S .  1923# 123 44)
t h a t  th e  p-to luenesulphon& te o f  d-benzylmethy1 c a rb in o l  r e a c ts  
in  a lc o h o l ic  s o lu t io n  with potassium a c e ta te  to  form a laevo - 
r o ta to r y  benzylm ethyl c a rb in y l  a c e ta t e ,  the  r o ta to r y  power o f  
which in d ic a te s  th a t  in v e rs io n  o f  co n f ig u ra tio n  has taken
p lace  to  th e  e x te n t  o f  9 8 *7$* This almost complete change 
tak es  p la c e  du ring  a s in g le  chemical r e a c t io n ,  and hence, as  
th e  au th o rs  o f  above mentioned paper  su g g es t,  th e  r e a c t io n s  
o f  su lphon ic  e s t e r s  o f  o p t i c a l ly  a c t iv e  hydroxy compounds 
should prove a very  s u i t a b le  means o f  in v e s t ig a t in g  th e  obscure 
phenomena in c lu d ed  in  th e  term Walden inversion#  With t h i s  in 
mind th e  a u th o r  o f  t h i s  paper a ttem pted  to p rep a re  th e  
p - to lu en e  su lphon ic  e s t e r  o f  l.**phenylben.zy 1 ca rb ino l#  b u t  was
u n su c c e s s fu l  in  so doing#
l- ih e n y lb e n s y l  c a rb in o l  {$ grams) were d is so lv e d  in  
5**2 grams o f  dry p y r id in e  and 4 ,9  grams o f  p - to lu e n e  sulphonio 
c h lo r id e  were added in  sm all Q u a n t i t ie s  a t  a  tim e w ith shaking 
and co o lin g . On s tand ing  overn igh t th e  product became s o l id .  
Water was added and th e  w hite  c r y s t a l s  which, remained were 
f i l t e r e d  o f f  and t r e a t e d  accord ing  to  th e  fo llow ing  scheme: 
White c r y s t a l s  from re a c t io n
C r y s ta l l ! s a t io n  
from h o t a lco h o l
Small crop o f  c r y s ta l s  
(0 .5  en) I ' .p t  117-H9°G Concentrated and cooled 
la rg e  crop o f  c r y s t a l s  m .pt 59 o
K e -c ry s tm l l isea from
petro leum  e th e r
White n eed les  m*pt»122°C
H e -c ry s ta l l ! s a d  from 
petroleum  e th e r
Contains no su lphur 
e v id e n t ly  e t i lb e n e White c r y s ta l s  
m»p t  • 67° no su lphur
l f 3  —
Thus p r a c t i c a l l y  a l l  th e  phenyibenzyl ca rb in o l  was recovered 
e i t h e r  as  th e  a lco h o l  o r  a s  i t s  dehydrat ion  p ro d u c t ,  s t i l b e n e ,  
bu t  no sign o f  th e  p - to lu e n e  sulphonio e s t e r  could be detected# 
The au th o r  in te n d s  to  t r y  to  ob ta in  th e  p - to lu e n e  sulphonie 
e s t e r  by c a r ry in g  out th e  reac t io n  under v a r io u s  cond i t ions .
' ftfothylpheny1 .benzyl c a rb in o l
I t  may be o f  some i n t e r e s t  to reco rd  the  p re p a ra t io n  o f  
me thy lph e ny lb en zy  I  c a rb in o l ,  by a method s im i l a r  to  th a t  
descr ibed  in  the  p re p a ra t io n  o f  ph&nylbensyl c a rb in o l ,  and i t s  
a t tempted reso lu t ion#  The ca rb in o l  was ob ta ined  in  a 71 ^  
y i e l d  by th e  a c t io n  o f  aoetophenone on magnesiumbenayl c h lo r id e ,  
A white  c r y s t a l l i n e  compound was ob ta ined  which melted a t  J>4° 
and d i s t i l l e d  a t  179° /15®  without  decomposit ion. I t  i s  so
s t a b l e  th a t  i t  may be d i s t i l l e d  under o rd ina ry  p re s su re  without
\
decomposit ion, and because of  t h i s  s t a b i l i t y  I t  was thought th a t  
i t  would provide  an i d e a l  example f o r  the  r e s o lu t io n  o f  a 
t e r t i a r y  a l c o h o l .  U nfor tuna te ly  a  c r y s t a l l i n e  hydrogen 
p h t h a l i c  e a t e r  could no t  be ob ta ined ,  bu t  i n s t e a d  only a gummy 
mass from which no c r y s t a l l i n e  s a l t  w ith  the u sua l  a lk a lo id s  
could be o b ta in ed .
— / M -  -
V METHYL BSCAHB
Attempted p re p a ra t io n  o f  T methyl decant in  an o p t ic a l ly  
a c t i v e . c o n d i t io n .
I f  th e  r o ta to ry  powers o f  th e  homologous s e r i e s  o f  
a lc o h o ls  o f  th e  g e n e ra l  formula R CHCH At he p lo t t e d  a g a in s t  
th e  number o f  carbon atoms in  H» a curve o f  th e  type A i s
N lW V v - i^ - i  ^ ^
The corresponding homologous s e r i e s  o f  a lc o h o ls  o f  th e  g en e ra l  
formula R GHQH Me g iv e s  a. curve o f  th e  type B#
' The second member o f  the  f i r s t  s e r ie s  (H E t) i s  o f  course 
o p t i c a l l y  i n a c t i v e t and th e  i n t e r e s t i n g  qu es tio n  a r i s e s  as to 
whether th e  f i r s t  member o f  the  d~ R CHOU Lt s e r i e s  o f  a lcoho ls  
i s  d e x t r o - r o t a to r y  o r  laevo^ ro ta to r y .
With th e  o b je c t  o f  t e s t i n g  whether th e  d e x t ro - ro ta to ry  
members o f  s e r i e s  A possess  th e  same co n f ig u ra tio n  as th e  dextrc 
r o ta to ry  members o f  s e r ie s  B, i t  was decided to  attem pt the  
p re p a ra t io n  o f  J  methyl decane, s t a r t i n g  w ith  d-yf -  o c ta n o l  on 
th e  one hand and w ith  nonanol on th e  o th e r .  The course o:
th e  r e a c t io n s  may be rep resen ted  by th e  fo llow ing scheme
S ta r t in g  w ith -  o c tan o l and converting  i t  in to  th e  
V -m ethy l deeane by th e  s e r ie s  o f  reaction© mentioned in  th e  
fo re g o in g , an o p t i c a l l y  a c t iv e  decane should he obta ined  
having  a la ev o -  o r  d ex tro -  r o ta to ry  power* Thus:
How s t a r t i n g  w ith  d~ y~ nonanoi and converting  t h i s  in to  the  
Y -m ethyl decane by th e  same s e r i e s  o f  reaction©  an o p t i c a l l y  
a c t iv e  decane should he o b ta ined  having a d e x tro -  o r  laevo -
has th e  same sign  o f  ro ta to ry  power as  th a t  ob ta ined  from 
d -  no nano 1 , then i t  may be concluded th a t  th e se  two
a lc o h o ls  have s im i la r  c o n f ig u ra t io n s .  Any change o f  
c o n f ig u ra t io n  in c u rre d  during th e  chemical re a c t io n s  
invo lved  in  converting  d-^f -  o c tan o l  in to  methyl decan© w i l l  
be re p e a t  ad in  th e  conversion o f  d -  J-nonaiol in to  th e  decane.
r o ta to r y  power. I f  the  deoane ob ta ined  from d~ /?- oc tan o l
Experimental
The re s o lu t io n  o f  met h y l n -hexy l c a rb in o l .
(Kenyon, J .C ,3 .  1922, 121 , 2^40)
Commercial c a p ry l ic  a lco h o l (260 grama) was added to  p h th a l ic  
anhydride (296 grams) and h e a te d  a t  110~11>° f o r  12 h o u rs .
The r e a c t io n  m ix tu re  was then  t r e a te d  w ith a la rg e  volume 
(10 l i t r e s )  o f  d i l u t e  sodium carbonate  s o lu t io n  and th e  l iq u id  
e x t r a c te d  w ith  e th e r  in  o rd e r  to remove th e  k e to n lo  im purity  
and a ls o  the  unchanged a lc o h o l .  The d isso lv ed  e th e r  was 
removed from th e  so lu t io n  by p ass in g  a stream o f  a i r  through, 
D ilu te  h y d ro ch lo r ic  a c id  was then added, and a f t e r  & sh o r t  
time .the o i l  which sep a ra ted  c r y s t a l l i s e d  to  a w hite s o l id .
This was e x tra c te d  w ith  chloroform* th e  l a t t e r  d r ied  over 
calcium c h lo r id e  in  o rd e r  to  p r e c i p i t a t e  th e  p h th a l ic  ac id  
which i s  in s o lu b le  in  dry chloroform , A fte r  f i l t e r i n g ,  the  
chloroform was removed, and th e  remaining methyl rw-hexyl 
c a rb in y l  hydrogen p h th a la te  was r e - c r y s t a l l i s e d  from a c e t i c  
a c id  (90$)* Y ie ld  576 grams.
The hydrog&n p h th a l ic  e s t e r  (576 grams) was d isso lv ed  in 
acetone (810 ccs) w ith  warming and shaking. Brucine (650  grams) 
was added g rad u a lly  w ith  shaking and warming, A f te r  a l l  the 
b ru c in e  had been added* th e  so lu t io n  was allowed to  s tand  over­
n ig h t .  The dAlB sep ara ted . I t  was f i l t e r e d  o f f  washed w ith  
acetone (5J 0 ccs) d isso lv ed  in  h o t a lco h o l and th e  so lu t io n  
poured in to  d i lu t e  h y d ro c h lo r ic  a c id .  The c r y s t a l s  o f  th e
p a r t i a l l y  a c t iv e  d- hydrogen p h th a l ic  e s t e r  were f i l t e r e d *  
washed and p re sse d ,  and d r ie d  on a porous p l a t e .  Y ie ld  
l8o grams*
This product was c r y s t a l l i s e d  tw ice from one and a t h i r d
tim es i t s  weight o f  a c e t i c  a c id  (90$ ) .  The l a s t  crop o f
c r y s t a l s  was d r ie d  over ©odium hydroxyde in  a vacuum
r ~i 24  9d e e ic o a te r .  Y ie ld  119 grams. + ? 8 .5 '  in  e th y l  a lcoho l.
The acetone so lu t io n  co n ta in in g  th e  more so lu b le  p o r t io n s
o f  the  b ru c in e  s a l t  was evaporated  to  h a l f  bu lk  and poured
in to  a l a rg e  volume o f  d i l u t e  h y d ro c h lo r ic  a c id .  - The hydrogen
p h th a l ic  e s t e r  was f i l t e r e d ,  and p u r i f i e d  by c r y s t a l l i s a t i o n
from a c e t i c  as  f o r  th e  d- hydrogen p h th a l ic  e s t e r .  Y ie ld  o f
JL-«iethyl n -hexy l ca rb ln y l  hydrogen p h th a la te  120 grams 
r I 24,9'
V_ i  9461  ~  5^*5  in  e th y l  a lco h o l s o lu t io n .
The o p t i c a l ly  a c t iv e  hydrogen p h th a l ic  e s t e r s  were 
hydro lysed  to  th e  r e s p e c t iv e  a lco h o ls  by steam d i s t i l l i n g  from 
m  a lk a l in e  s o lu t io n .  The a lco h o ls  were e x t ra c te d  from th e  
d i s t i l l a t e  w ith  e th e r ,  the  e th e r e a l  so lu t io n  d r ied  over 
potassium  carbona te , and th e  e th e r  removed. The a lco h o ls  
were d i s t i l l e d  under reduced p re s s u re ,
17 Sms
dim ethyl n -hexy l ca rb in o l  b .p .  y i e ld  55
1- " " S ? / l9'nm ( c < ] |J 6 l  9,64
The Iod ide o f  d -ne thy l n-hexy 1 c a rb in o l 
The r e q u i s i t e  amount o f  phosphorus t r i - i o d i d e  was 
p rep a red  by d is so lv in g  the  io d in e  in  dry carbondisulphide and
- 0 . 4 -
adding th e  phosphorus (yellow) in  sm all p ie c e s .  A f te r  
removing the so lv e n t  th e  t r i - i o d i d e  remained as  a  s l i g h t l y  
brown c r y s t a l l i n e  mass. The f la s k  co n ta in ing  th e  io d id e
n e c e ss a ry  amount o f  w ater  added, and a g e n t le  stream  o f  hydrogen 
io d id e  genera ted  by g e n t le  warming. The gas' was passed  through 
th e  a-m ethyl n-heasyl ca rb in o l  (30 grams) in  a v e s s e l  which was 
cooled in  i c e .  When the  a lco h o l  had been s a tu ra te d  w ith  
hydrogen io d id e ,  i t  was allowed to s tand  o v e rn ig h t.  The iod ide  
was sep ara ted  from th e  w a te r ,  washed w ith  d i lu t e  sodium 
carbonate  s o lu t io n ,  and deco lo u rised  with a l i t t l e  sodium 
th io s u lp h a te  s o lu t io n .  A f te r  drying over calcium c h lo r id e  the 
io d id e  was d i s t i l l e d  under reduced p re s s u re ,  b .p .  %Q /ljram .
Y ie ld  52 grams. 9'0fi theory*  The s p e c i f ic  ro ta to ry  powers fo r  
d i f f e r e n t  w ave-lengths o f  l i g h t  were determ ined:
The Iod ide o f  1-methyl ca rb in o l  was ob ta ined  in
th e  same way, y ie ld  78  grains from $0 grams o f  th e  a lcoho l
W 17 -f-67.7S> b *P- 9 0 / l jm ra
j?4 6l
was f i t t e d  to th e  appara tus
0*3
6708 5780 5461 4358
32 .84  -37 .5  - 6 7 .7 2  -117.14
~octy 1 io d id e  (24 grams) was mixed w ith  e th y l io d id e  
(20 grams) and th e  m ix tu re  added to  f in e ly  powdered sodium 
{7 grams) suspended in  dry e th e r .  The r e a c t io n  was very 
sluggish*  Even on r e f lu x ln g  en a w ater  b a th  th e  re a c t io n  
was h a rd ly  n o t ic e a b le .  A fte r  re  f lu x in g  f o r  a  week, th e  product 
was e x t ra c te d  w ith  dry e th e r ,  th e  e th e r  was removed, and the  
re s id u e  d i s t i l l e d  under reduced p re s su re ,  The fo llow ing 
f r a c t io n s  were o b ta in ed .
a t  1> mw. 
21-23° 
$7*60° 
140-148°
5*3 grams 
2
3 * b * * *
Octylene
methyl decane 
hi o c ty l ,
Due fo llow ing  shows th e  r e a c t io n s  and th e  q u a n t i t i e s  worked
out from th e  io d id e ,
e
2 gms 
3 .3  g®s
from
iod ide
11.3
3*2
JL d . ••
h e ig h t o f  io d id e  accounted 2 1 ,9
f o r  ____
The m ethyl decane ob ta ined  from th e  forego ing  experiment 
was d i s t i l l e d  th re e  tim es from .sodium b u t was found to  be
o p t i c a l l y  in a c t iv e .
S ix experim ents were c a r r ie d  out under vary ing  co n d it io n s  
such bs in c re a s in g  th e  amount o f  e th y l  io d id e ,  d im in ish ing  th e
amount o f  e th e r ,  u s in g  potassium  in s te a d  o f  sodium, bu t 
w ith o u t success . The r e a c t io n  in  a l l  cases was very s lu g g ish .  
S p ec ia l  a t t e n t io n  was given to  th e  method o f  powdering th e  
sodium and potassium  in  o rd e r  to  get th e  m eta l in  as f in e  a 
cond ition  a s  p o s s ib le  and in  o rd e r  to  exclude m o is tu re .
